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DIAGRAM OF _ BUSINESS, 
RENEWALS OF RAILROADS. 

The proportion which the receipts of a railroad bear 
to the expenses, and the relations of the latter to each 
other, are of course the final subject of consideration 
by the managers. Up to the present time we believe the 
world has not yet been favored witha board of directors, 


or other owners of 
a railroad, who 
have indicated any 
disposition to man- 
age their property 
for any ultimate 
purpose whatsoever 
that of 
making money. To 
do that, in a busi- 
ness so complicated 
as “railroading” 


excepting 


necessarily is, re- 
quires that the man- 
agers should know 
not only what the 
income and expend- 
itures are but also 
the manner in 
which they influ- 
ence each other. 
Few men are blessed 
with memories so 
quick and retentive, 
and at the same 
time with a_ sufii- 
cient amount of a 
certain kind of im- 
aginative power, as 
to be able to realize 
from a table of sta- 
tistics the relative 
proportion of some 
half dozen varying 
elements in any 
The dif- 
making 


problem. 
ficulty of 
eve’ simple calcu- 
lations in mathe- 
matics mentally or 
of playing any 
game, as chess for 
example, is an illus- 
tration of how much 
the mind is aided 
by the eye in com- 
prehending the re- 
lations of several 
different and vary- 
ing elements. 

It is, of course, 
not anew invention 
to represent graph- 
ically the changes 
which take place in 
any 
Whether it be a 
record of metoro- 
logy, as of a ther- 
mometer, of social 


statistics, as of marriages or deaths, or of financial | especially if the scale was larger, so that the lines would 
not be liable to interfere with each other. 


matters. 


phenomona, % 


anal 
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A. Passengers carried. 
B. Mileage of Engines. 


EXPENSES AND 
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ment. 


C. Tons of freight carried. 


D. Miles of roa 


d maintained. 


£. Renewal of ties. 
¥F. Earnings. 


varying quantities to the problem of railroad manage- 
It shows, as will be observed from the margin, | 
the price of gold, expenses, renewal of ties, renewal of 
iron, earnings, number of miles of road maintained, 
tons of freight carried, number of passengers carried, 
and the mileage of engines. 
| this kind many other data could be represented, 


Of course in a diagram of 
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G, Renewal of iron. 
H. Second renewal of ties. 
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J. Expenses, including taxes. 


K. Average price of gold. 


Diagram of Business, Expenses and Renewals on the Michigan Southern & Northern Indiana Railroad. 


We publish the diagram above, because it is an | 


ingenious adaptation of this means of representing | 
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SCALES, 


Mileage of engines each vertical division 


Passengers carried * 
Tons of freight carried 
Road maintained 
Renewal of ties 
Renewal of iron 
Earnings 

cxpenses 


“ 


tistics are drawn to different scales, as indicated in the 
table of scales ; those statistics which are related to each | the requisite vertical and horizontal ruling similar to 
|‘ other being plotted to the same scale, so that their re- | that above. 
lations to each other may be compared. Take for ex. | 


ample the line representing the earnings, which is | Superior Railroad Company met at Eau Claire, Wis- 


30,000 miles. 
10,00 ) passengers. 
10,000 tons. 

10 miles. 


The figures at the bottom of the diagram are the | tistics of their own roads. 


ions. 


years and those at the side number the vertical divi- | 


start from the 12th horizontal Ifne where it crosses the 
vertical one which represents 1858. From 18538 to 1854 
the earnings amounted to $1,800,000, consequently, we 
draw the line intended to represent the earnings from 
the 12th vertical division in 1853, to the 18th vertical 
line in 1854. From 1854 to 1855 they amounted to near- 
ly $2,400,000—therefore the line is extended from the 


point in 1854, where 
we stopped, upward 
to the 24th line in 
1855. From 1856 to 
1857 the earnings 
decreased so the 
line descends from 
26th di- 
vision to the 25th. 
In this way each of 
the lines is drawn 
uccording to the 
scale given. 

It will be noticed 
that there is a cer- 
tain degree of paral- 
lelism in nearly all 
the lines. The ef- 
fect of the depres- 
sion of 1856 on the 
amount of freight, 
and number of pas- 


above the 


sengers carried is 
curious and marked. 
From 1856 to 1857 
there was a very 
marked falling off 
of the tonnage of 
freight, while pass- 
enger travel nearly 
held its own. From 
1857, however, the 
latter commenced to 
fall suddenly down 
to 1860, when it 
again commenced to 
rise until 1861, when 
the depression of 
the war again car- 
ried it downward. 
In 1862 it com- 
menced to rise, and 
continued to do so 
rapidly until 1866, 
the close of the war, 
when it fell almost 
as rapidly. In 1869 
the road was con- 
solidated into the 
Lake Shore Line, 
and since then the 
accounts not 
kept separate from 
the other portions 
of the line. The 
diagram is an inter- 
esting subject for 
study, and doubt 
less the managers 
other roads would 


are 


gain much valuable information and have some new 
| ideas suggested, by plotting in a similar way, the sta- 


To those of our readers who are not engineers we 
The lines representing different groups of sta-| Will say, that ordinary cross-section paper—which 
can be bought of any dealer in drawing materials—has 





—The incorporators of the Chippewa Valley & Lake 


plotted to a scale of $10,000 to each vertical division : | consin, and elected as officers: H.C. Putnam, of Eau 


| 


From 1852—the time when the road was opened—to 1853 | Claire, President ; H. Clay Williams, Secretary ; L. C. 
the earnings amounted to $1,200,000. We therefore | Stanley, Treasurer. 
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THE BRAKE QUESTION. 





It isa favorable indication of progress in railroad 
practice that at the present moment no little amount 
of thought is being given to the subject ot brakes. It 
would seem certainly according to common sense that 
the foremost man in the train—the engineer—should 
have himself the power to stop or check its momentum 
in the shortest possible time and distance. 

Inventions have been made for this purpose by the 
legion, but their adoption has been to a great extent 
quite limited. Railroad men either have felt but little 
interest in the subject or they have been satisfied to run 
the chances, contenting themselves with such precau 
tions as are necessary to keep the track clear, and de- 
pending only on the brakemen, hoping of course that 
each accident would be the last. Hundreds of accidents 
have occurred within a few years past wherein it has 
been perfectly evident that if the train could have been 
stopped quicker, little or no damages would have oc- 
curred. The coroner’s inquests in these cases seem to 
have been satisfied with merely an ordinary examina- 
tion, and seldom has the question been asked, ‘‘ Could 
the train have been stopped quicker ?” But the age of 
progress has not passed. It is not every officer that 
neglects his duty, and perhaps the coming man will 
be one who adopts every precaution that common sense 
and practical experience suggests. Human life and 
limbs are valuable, and it will not do to sacrifice them 
too freely as the courts demonstrate. 

Railroad officials themselves are not sufficiently care- 
ful to see that their own instructions are carried out. 
They are too apt to wink at or overlook little neglects 
where no bad consequences follow. This is a mistake. 
No neglect, however trifling, should pass unnoticed. 
This precaution alone would promote safety to a great 
extent. 

Brakes as an element of safety are of the highest 
importance. It is undeniable that the destructive 
effects of railroad accidents are the direct result of 
the vast momentum inseparably connected with the 
movement of great bodies of matter at high speeds. 
Hence it follows that the more perfect and effective the 
devices for arresting the momentum and the quicker 
they can be brought into action, the greater will be the 
safety. The saving of asingle second of time in the 
application of the brakes will often be just the differ- 
ence between safety and disaster. The safety brake 
adopted by the Hudson River Railroad some years ago 
has been by far the most successful of any invention 
before or since for the purpose of making the action of 
the brakes simultaneous, prompt and decisive. A brief 
description of them will suffice, as some thousands of 
them are already in use. Attached to the brakeman’s 
windlass is a drum_ containing a strong spiral 
spring, equivalent to the power of the brake- 
man. Just before or immediately after the 
train starts the brakemen wind up the springs 
tight. The clutches holding each spring in check are 
then connected to the bell cord leading to the engine. 
At the instant of danger whether first known by the 
engineer or at any point onthe train, every brake is 
applied by the pulling of the bell cord. 

The theory of this invention is, that for all ordinary 
purposes the application of the brakes by properly 
trained men is sufficient. 

The safety brake is used only for those sudden emer- 
gencies that arise in spite of every precaution, and 
with this safety attachment, or automatic brakeman, 
the brakes are available at any point in an instant, or 
in cases of derailment or breaking apart of the train, 
the brakes are applied by the straining of the cord in 
separating. This is an immensely strong point in this 
invention, as has been demonstrated repeatedly. 

It is sometimes said that as this invention is intended 
only as'a safeguard it is not likely to be in use when 
the emergency arises. This idea, however true in 
theory, is not in fact in the present case, as the whole 


apparatus is so closely connected with the ordinary | 


brakes and bell cord that the brakemen must know 
whther it be in order or not. 

At the present time, also, there is much talk in rail- 
road circles about the air brake used on the Pennsyl- 
vania Railroad. The object of this invention is to dis- 
pense with the brakemen and to require the engineer to 
work the brakes entirely from the engine. 

This isan old and taking idea with railroad men, 


and every invention ever made to give the engineer | 


control of the brakes has been intended to dispense 
with the brakemen. The air brake consists of a cylin- 
der placed under each car with its piston connecting 
with the brake levers. On the engine or tender is a 
reservoir of compressed air which is conveyed to each 


cylinder by pipes with flexible connections between the 
cars. The whole arrangement is controlled exclusively 
by the engineer, who applies and releases the brakes 
by simply turning a cock. This arrangement is the 
most perfect of any yet devised for this purpose and 
is in fact the only practicable plan by which all the 
brakes can be acted on from the engine with uniformi- 
ty. The chain brake that was very popular on the 
Pennsylvania Railroad a few years ago has now ceased 
to exist anywhere. It was adopted by a large number 
of roads and for a time was popular, but it was found 
not to apply the brakes with uniformity. The chain was 
liable to brake and the brakemen were found to be 
necessary to the train for other purposes than braking. 
The air brake is destined to be a success, if the cost in 
the first instance and the cost of maintenance does not 
prove a serious obstacle. It certainly will require due 
and careful attention. There must be no leaky pistons 
or leaky connections, or it will fail disastrously, for a 
failure in any part is fatal to the whole for the time be- 
ing. 

For that class of accidents where the obstacle is seen 
by the engineer in time to apply the brakes, it will be 
admirable and equal if not superior to the Hudson 
River safety brake. It will be a great convenience to 
the engineer, as with a little practice he will be able to 
handle his train with the utmost precision. 

There need however be no fear that the success of 
the air brake will displace the safety brake. It will, on 
the contrary, tend to make its value as an independent 
safeguard only the more apparent. In all that class of 
accidents that arises from breaking of rails, wheels, 
axles, parts of engines, sudden derailment, etc., etc., 
there is not nor can there be any element of safety 
equal to a brake that works on every car perfectly in- 
dependent of every other. 

Let us hope that the agitation of this subject and of 
every new invention for the purpose will serve to draw 
the attention of railroad men to this all important sub- 
ject. To attain the highest degree of safety the true 
plan would be to adopt both of these improvements. 
If that cannot be afforded,’ then adopt one or the other. 
A proper regard for the safety of life and limb will not 
justify neglect in this matter, as the value of the best 
breaking appliances with the ordinary hand brakes has 
been demonstrated again and again. 








MR. FAIRLIE ON DEAD WEICHT ACAIN. 


No. 9 VicrortaA CHAMBERS, WESTMINSTER, LONDON, S. W. 
To THE EDITOR OF THE RAILROAD GAZETTE: 

Since posting my letter of the 3d of December to you, 
Ihave been furnished with a copy of the report and 
balance sheet of the Milwaukee & St. Paul Railway 
Company for the year ending 1867, and on examination 
I find the average number of passengers carried by each 
train for each mile run, amounts to seventy-two, and 
the average number of tons of merchandise in each 
train for each mile run, to seventy American tons, or 
140,000 ibs. 

The composition of the passengers and merchandise 
trains I cannot find in the report. I am therefore 
driven to use the figures given in your article on “ The 
Gauge for the Railways of the Future,” to obtain this 
information. 

The average composition of the passenger trains, 
quoting from your article, is : 








Four 60-seat passenger cars Weigh.........seeeeesseeecees 152,000 ths. 

QRS DAGTATS CAP. .....020 cccccccces coccccccccesccesevcees 25,000 * 

One locomotive and tender...........-ceecececsccsccceccs 100,000 ** 
277,000 Ibs. 


Deduct the baggage car, it not being necessary for pas- 
BONGOTS......ccccccccccccccccccceccccedeves 25 





And we find 
representing the weight of an average train for passen- 
gers only. 

Suppose we now take this number of seventy-two 
passengers, the average number carried per mile, by the 
above train, and multiply it by the 140 ibs.—the average 
weight you assign in your article to each passenger—we 
shall get a passenger weight of 10,080 tbs., which, com- 
pared with the 252,000 tbs. employed to carry it, gives a 
proportion of 25 of dead weight to 1 of paying load. 
| This proportion, or rather disproportion, of 25 to 1, it 
appears to me, is not very far removed from the condi- 
| tion of things at home here, where it is 29 to 1, as 
| stated in the paper to which you have taken so much 
exception. 

Let us now see how the proportion between the mer- 
chandise and trains turns out when examined in the same 
manner : 

Again quoting from your article, you give the average 
composition of merchandise trains to be : 





j 
| 
| 
| 
| 
| 
} 








2B care whieh weigh ..........c.ccccccsccccccccsccccccecces 500,000 ths. 
| lengine and cc ees og ep ste a akon 105,000 ** 
605,000 Tbs. 


In this case also you employ an average train of 
605,000 tbs. weight to carry 140,000 ibs. of freight, show- 





ing the proportion of dead to paying weight to be 4,32 
to 1, as compared with our 7 to 1. These results the 
working of the Milwaukee line prove most conclusively 
how very much you were out in your calculations, and 
that when I said you did not thoroughly understand the 
subject, it was because I could see by the manner you 
handled it that you had not looked at the matter in the 
light I now show it to you. Had you done so, I felt 
convinced, as I stated in my letter, that you would on 
no account have written as you have done, and that a 
careful inquiry would have set you right ; but, whilst I 
felt this, I was not prepared to find the proportions in 
the two countries would run so near alike as they do. 
I was prepared to find your dead weight to be about 
half what it is with us, from the nature and composition 
of your mode of working, which would really be nearly 
the case were it not that the dead weight of your 
passenger stock to seating capacity is about double what 
it is in Europe. 

I am informed by those who have seen the Michigan 
Southern & Northern Indiana Railroad Company’s 
report for the year ending March, 1868, that the propor- 
tion of dead to passenger weight carried on this line is 
even greater than that on the Milwaukee & St. Paul.” 

I am, sir, your obedient servant, 
Rost. F. Fatruie. 








Independent Feed Pumps for Locomotive Bollers. 





To THE EDITOR OF THE RAILROAD GAZETTE : 

In an editorial in your issue of December 10, you 
state that there are many objections to the use of the 
Giffard injector as a substitute for the ordinary pump, 
but you would recommend its use as an auviliary. In 
this I think most if not all engineers will agree with 
you, although there are many master mechanics who 
persist in the dangerous practice of relying solely on 
two injectors, while others will not use the injectors, 
but prefer to take the chances with two pumps alone. 
Neither practice can be regarded as otherwise than 
dangerous. I have just read a newspaper account of a 
serious accident that occurred only a few days since, 
by which two lives were lost and several other persons 
dangerously injured, to say nothing of a large amount 
of property destroyed, all occasioned by the pumps 
becoming deranged. 

The account states that the engineer of an express 
train stopped between two stations to tinker the pumps, 
when another train following too close ran into it. No 
doubt this accident, like hundreds of similar ones, 
would have been prevented by the use of an injector. 
Accidents arising from deranged pumps are of frequent 
occurrence, and the use of one pump and one injector 
can hardly be regarded as any more reliable than using 
two pumps, inasmuch as the injector is as likely to be- 
come deranged as the pump. Of course in case of 
“stalling” or any accident which would prevent pump- 
ing up, the injector is preferable, but its use should be 
mainly as an auxiliary, and no locomotive should be 
considered in good running co ndition unless it is sup- 
plied with two pumps and one in jector, or what is pre- 
ferable, an auxiliary steam pump. Ihave reference to 
a small rotary steam pump now rapidly coming into 
use as an independent feed pump, and which is, I think, 
vastly superior to the injector in every respect. It is 
easily managed by any intelligent engineer, or a fire- 
man may safely take charge of it when necessary. It 
will work at any pressure of steam that would effectu- 
ally operate an injector ; its first cost is less than that 
of the injector; it is simple, strong and _ dur- 
able, not liable to injury from the shocks 
and jars incident to locomotive practice, and therefore 
I think that no locomotive of the present day is “up 
with the times” unless equipped with two pumps and 
an auxiliary steam pump. At this season pumps fre- 
quently become disabled by the hose bursting, which is 
in most cases the result of frost and carelessness. 

It is a false economy that saves a few dollars in feed 
water appliances. To run a locomotive for the purpose 
of pumping up costs money, and although this expense 
might not be sensibly felt by a rich company, it is one 
of those small leaks that help to swell the running ex- 
penses, and is an item worthy of consideration. The 
mileage made by locomotives in freight and construc- 
tion service, etc., for pumping is considerable. Engi- 
neers running heavy trains are frequently obliged to 
leave their trains to pump when struggling up a heavy 
grade, even when the pumps are in good order, for rea- 
sons which are obvious. The delay caused by this ope- 
ration often leads to serious trouble, which a few min- 
utes’ use of an auxiliary pump would have obviated. It 
is not unfrequent that a large gang of men employed 
on a construction train are obliged to wait for the engi- 
neer to pump up. Although this is sometimes owing to 
negligence on the part of the engineer, yet on many 0c 
casions it cannot be avoided by the exercise of any 
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amount of vigilance. In short, there is hardly a day 
but an auxiliary pump would be found of great conve- 
nience, to say nothing of the serious accidents that may 
be prevented by its use. I well recollect once asking a 
master mechanic what he thought of the Giffard inject- 
or. He remarked that he had never used but one, and 


the engine to which it was attached was demolished | 


soon after, and the injector with it, and he was d—d 
glad of it. He regarded it as a nuisance. I have since, 
on many occasions, seen his engineers in trouble for 
the want of an injector, notwithstanding its objectiona- 
ble features. The truth of the matter was, he had not 
fully become acquainted with the princlple of its ope- 
ration, and he placed it in charge of an engineer who 
was also ignorant of its workings and decidedly op- 
posed to any ‘“new-fangled machine,” and could not 
or would not see any good in it. 

And here lies the real cause of so many locomotives 
being unprovided with reliable feed-water apparatus. 
It requires patience and practice to fully understand 
the workings of some of these “new-fangled notions ;” 
and it is the lack of these, together with a lack of in- 
terest in the matter, that causes much trouble to rail- 
road men and expense to the owners. We have abund- 
ant proof of this in the fact that some roads are equip- 
ped with appliances that they could not be induced to 
part with, while other roads have given them a partial 
test and thrown them aside as worthless. It is well to 
give new improvements a fair trial before casting them 
aside, and any improvement in the line of feeding boil- 
ers is certainly worthy of serious consideration. 

Wo. S. H. 


LOUISVILLE RAILROAD NEWS. 


LovIsvILLE, Ky., Dec. 20, 1870. 
To THE EDITOR OF THE RAILROAD GAZETTE: 

That railroad men, asa class, are far behind other 
trades and professions, in the general information 
necessary to success in their business, cannot be de- 
nied. This, in a great measure, can be traced to the 
meagre supply of railroad news heretofore published, 
most information being gained from men changing 
from one section of country to another, or by the un- 
certain and indefinite means of letters passing between 
employes of different lines of roads. The organiza- 
tion of the engineers’ society, and the publication of 
their journal, has, ina measure, improved the means 
of inter-communication, but its limited space does not, 
and cannot, meet the necessities of the times. Your 
journal, if what it purports to be, should 
meet with a general and_ hearty support. 
Railroad men from a general lack of information of 
railroads in different sections of country, are often 
put to great inconvenience and expense in changing 
from one road to another, or when out of employment, 
in not knowing the state of business in different sec- 
tions. 

The roads in this section are just now all quite busy, 
the business has been improved by late connections. 
The Indianapolis road since the completion of the Ohio 
River bridge forms a connection on the south side of 
the river with the Louisvillle & Nashville road. The 
Louisville & Cincinnati Short Line is now about form- 
ing a connection with the Louisville & Nashville in the 
south part of the city, forming a direct line from Cin- 
cinnati to Nashville, Memphis, New Orleans and most 
important cities south. The Louisville & Nashville road 
is the great thoroughfare from this point south, and is 
doing an immense business. The amount of merchan- 
dise and machinery passing south is almost incredible, 
The traffic north is cotton, tobacco, cattle and hogs. 

The general management of the road is under Albert 
Fink, Esq., assisted by D. C. Rowland, who is also 
Master of Transportation. 

The machinery department is under the direct super- 
vision of Thatcher Perkins, formerly of the Baltimore 
& Ohio Railroad, but more recently of the Pittsburgh 
Locomotive Works. He has inaugurated the system 
of building engines and cars and has designed and 
turned out several engines of superior style, and well 
adapted to the heavy trade of the road; also a large 
number of freight cars, and some superior passenger 
and sleeping cars designed to run from this point to 
New Orleans. 

The company has built largely the past season and 
has erected a large amount of the most improved ma- 
chinery for car and engine repairs and construction. 

















Houston & Great Northern, 

Messrs. Mitchell, Henry & Shephard, contractors, an- 
nounce that they have seventy-five miles of grading on 
this road tosub-let. The profile and specifications may 
be seen at their office in Houston, Texas, or informa- 
tion may be had from Mr. Wm. Shephard, at Jersey- 
ville, Ill., or in Chicago at No. 210 South Water street, 
Room 8, or at No. 241 Randolph street, Room 1. 





Perils of Bridge Building 


The following is the testimony W. A. Roebling, 

| Chief Engineer of the East River Suspension Bridge, 
| respecting the late fire in the timbers of the caisson : 
I have been, fora year and @alf, Chief Engineer of 
| the Bridge Company, and am in constant attendance, 
day and night, except time for sleep; I go into the 
| caisson twice a day; I know a fire occurred in it on 
Thursday night ; it broke out at 714g ; we have had in 
all four fires; the foot of the caisson is composed of 
yellow pine timber laid at right angles, and bolted 
together vertically and laterally: the seams in the roof 
are caulked with oakum for a depth of four inches to 
make it air tight; the crevices above are filled with 
tar and cement ; between the fourth and fifth is a sheet 
of heavy tin; to increase the peg and to guard 
against fire, every seam is pointed with cement, so that 
if a candle should get there it would not draw in the 
fire; the only place not pointed with cement was 
where the fire broke out. 

The lights are of three kinds—14 calcium lights, 36 
gas burners, and candles for general illumination ; all 
the men use candles; they are sunk in the ground 
usually, as we have gone down and increased our 
pressure we have discovered that the combustion of 
compressed air is more rapid; there has been so little 
experience with caissons that that fact has not general- 
ly been thoroughly known; from what I have been 
able to learn I believe an empty candle box was nailed 
against a frame in the roof, some one of the workingmen 
either kept his clothes or his whisky bottle there; my 
idea is that that man looked into the box at three 
o’clock in the afternoon, and held a candle in one hand 
while reaching in with the other, and brought the flame 
into it; from the amount of damage done it must have 
taken that much time ; the fire was not discovered until 
it had burned half a timber. 

We first applied carbonic acid gas, but this proved 
ineffectual ; they then put on two streams of water, one 
with an inch nozzle, and played until the fire was out ; 
the only openings in the roof were two, four inches in 
diameter ; the water run down in a steady stream till 
10;20 ; when I came down into the caisson I ran a large 
bar through the holes ; I directed a steam jet of one inch 
to be thrown on ; the steam jet ran about aii hour; we 
supposed the fire was out, as no trace of it was visible ; 
the air drew the water up; this continued until 2 
o’clock, and then the water commenced to drip, and so 
showed that the fire might be out; we looked up the 
holes, but saw no trace of fire; then it was about 5 
o’clock ; I felt I should be paralyzed if I stayed another 
minute ; I was partially paralyzed, and am not quite 
over it now ; I stayed seven or eight hours; I left word 
to let me know if a spark was seen; I was rubbed for 
three hours with whisky and salt. 

At 8 o’clock a fire was discovered at the fourth or fifth 
course of timber, by the carpenter who had been boring 
in search of the fire; then we flooded the caisson ; it 
requires 1,400,000 gallons of water to flood it ; the opera- 
tion of flooding a dry caisson is risky ; the air pressure 
must be kept up to support the weight; this was done 
perfectly ; the caisson settled two inches ; I don’t think 
the damage has passed beyond the tin barrier ; if neces- 
sary, we will cut a hole in it, and a man can fill the 
crevice, and that hole will be filled with vertical posts, 
but this will not be done until the caisson is finished ; 75 
stone pillars are now building for the support of the 
caisson ; there was no sign of defection or yielding in 
the roof when the last man came out of the caisson. 

Mr. Young, one of the foremen, and several workmen, 
have become paralyzed from working in the caisson. 
The damage will not be more than $400 or $500. Yes- 
terday the pumps were set to work, and the water forced 
out of the caisson. 











Stability of Narrow Gauges. 


Engineering, in the course of a discussion with Mr. 
Fairlie on the proper gauge for the new Indian rail- 
roads, has the following on the stability of trains on 
narrow gauges. Mr. Fairlie had recommended a 3ft., 
and Engineering a 3ft. Gin. gauge : 

In a vast empire like India, possessing many impor- 
tant centres of trade situated at great distances apart, 
of great native wealth, and being a possession regarded 
with envious eyes by other nations, it is highly essen- 
tial that the railway system should be something more 
than a ready means of transporting products capable of 
being packed in bulk in wagons of almost any 
size or shape. It appears to us that such a country 
should possess a railway system capable—by the 
facilities which it affords—of promoting inter- 
course between different districts, of aiding in the in- 
troduction of machinery in places to which the difficul- 
ties of transport at present preclude its introduction ; 
and last—but by no means least—capable of rendering 
important aid in a military sense, in the event of the 
country being disturbed by revolt or invasion. If the 
future duty of the railways of India was to consist 
merely in the transportation annually of a certain num- 
ber of tons of native produce, we should be less dis- 
posed to urge strongly the advantages of the 3ft. 6in. 
as compared with a narrower gauge—although even in 
such a case, we believe, those advantages would be well 
worth all the extra money they would cost, and more— 
but we contend that the railways should be capable of 
doing more than this, and that they should espe- 
cially be adapted for the convenient transport of 
troops, with their horses and artillery. Now, it ap- 
pears to be generally conceded that the maximum 
width of vehicles which can be conveniently and safely 
worked in regular traffic on any rai!way is about double 
the width of gauge; and adopting this rule, we have 5 
ft. 6 in. as the maximum width of the rolling stock for 
the 2 ft. 9 in. gauge, while on 3 ft. 6in. lines a maximum 
width of 7 ft. would be admissible. These widths 
would correspond to widths of floor inside the wagons 








of 5 ft. and 6 ft. 6 in. respectively, and in the convey- 
ance of light goods, and especially of machinery and 
artillery, this extra 18 in. of width would possess great 
value. Again, if the question of stability is taken into 
consideration, we shall find that the extra 9 in. in the 
width of the gauge offers most important advantages. 
On the ordinary 4 ft. 844 in. gauge, lines drawn from 
the inner edges of the rails to the centre gravity ot a 
wagon carrying an average load enclose between them 
an angle of about 45° ; and in determining the propor- 
tions of the rolling stock used on the Norwegian Rail- 
ways, Mr. Carl Pihl very properly endeavored to ob- 
tain an angle of stability nearly approaching this. The 
angle which he did obtain is stated by him at 401¢°, and 
the results of the practical working of his lines has 
shown that this angle is in all probability sufficiently 
large. If now we take an angle of stability of, say, 40°, 
and ascertain the height at which the centre of gravity 
of a wagon carrying an average load would have to be 
situated to give this angle in the case of a 2 ft. 9 in. 
gauge we find this height to be about 3 ft. 84 in., 
while in the case of the 8 ft. 9 in. gauge 
it becomes 4 ft. 10 in. Next, if we take the height, 
above the rail of the wagon floor to be in the case of 
the 2 ft. 9 in. gauge, 2 ft. 3. in.; and in the case of the 
3 ft. 6. in. gauge, 2 ft. 9 in (advantage being taken of 
the increased width of gauge to use larger wheels), we 
shall have in the one case a space of 2 ft. 1 in. between 
the respective floor lines and levels of the centres of 
gravity. To favor the narrower gauge slightly, and at 
the same time, to get even dimensions, we will call 
these last mentioned distances 114 ft. and 2 ft. respect- 
ively. Now it will be found that in the case ofa 
wagon carrying bulky goods, such for instance as half- 
pressed cotton or even goods measuring, say, 70 cubic 
feet to the ton, the centre of gravity of the wagon and 
load may be taken with tolerable accuracy as being sit- 
uated about one-third the height of the load above the 
floor line: and thus if the height of the centre of gray- 
ity above that line be fixed, we have only to multiply 
this distance by three to get approximately the limiting 
height of the load. Doing this in the instances we 
have been considering, we get heights of 4 ft. 6 in. and 
6 ft. respectively; and multiplying these heights by 
the respective widths of floor, we get 4.5x5=22.5 
square feet, and 6 x 6.5—39 square feet as the respective 
maximum transverse sectional areas of load, supposing 
the angle of stability to be kept the same in the two 
cases. In other words, with a certain angle of stability 
the carrying capacity per lineal foot of wagon would be 
about 14 times as great on the 3 ft. 6 in. as on the 2 ft. 
9 in. gauge, and this we think is certainly a most im- 
portant arrangement in favor of the former where 
bulky goods have to be transported. 

This, however, is not the only light in which the sta- 
bility question is to be viewed. We have said that 
Indian railways should be capable of transporting 
horses, and this in itself opens up important considera- 
tions. Horse boxes are by no means pleasant things to 
deal with even on the 4 ft. 844 in. gauge, and on the 2 
ft. 9 in. gauge we scarcely see how they are to be satis- 
factorily dealt with at all. In saying this we do not re- 
fer to any difficulty in giving them the necessary 
capacity—that could no doubt be done—but in insuring 
the requisite stability an ordinary horse-box presents 
laterally about 85 square feet of surface, and if mounted 
on 2 ft. wheels, the centre of area of this surface would 
be about 6 ft. 6 in. above the rail lever. Any wind 
pressure acting upon the side of the vehicle, may there- 
fore be considered as applied at that point. Un¢er the 
action of a side wind, the tendency of the vehicle would 
be to turn over on the lee rail as a fulcrum, and the 
weight of the vehicle and its contents would act to resist 
this tendency, as if applied at the end of a lever equal 
to half the width of thy gauge. If we suppose a horse- 
box on the 2 ft. 9 in. gauge to carry two horses, its 
weight may probably be taken as four tons including its 
load : at all events, if dead weight is not to be increased 
by reducing the gauge, it should not be more than this. 
The righting moment tending to resist overturning 
will thus be 4x 1.875—5.5 foot-tons; and the pressure 
of wind per square toot on the side of the vehicle 
capable of just balancing this force, will be but 
4 x 2,240 x 1.375 

85 «x 6.5 
which such vehicles would under by no means excep- 
exceptional circumstances be expected to be exposed. 
If the horse-box was empty or but partially loaded, its 
resistance to being blown over would be even less than 
this, and altogether its stability would be far below that 
which would be desirable, 

We have now stated some of the considerations 
which have led us to advocate the 3 ft. 6 in. gauge in 
preference to the 2 ft. 9 in. gauge, but there are still 
others, possessing a certain amount of weight, and to 
these we intend to refer ina future articlee We may 
remark here, however, that so long as the goods to be 
transported consist merely of such produce as could be 
stowed in wagons of any desired capacity, the trains 
might, by properly adjusting the bulk carried by each 
wagon, be run safely on either gauge at speeds up to, 
say, 25 or 30 miles per hour. And we further believe 
that, by the employment of the Fairlie engine, trains of 
any weight likely to be required in India for many years 
to come, might be drawn on even the narrower gauge. 
But, as we have shown, other matters than mere speed 
and weight have to be taken into consideration in de- 
termining the new Indian gauge, and it is these other 
matters which lead us to advocate the width of 3 ft. 6 
in.— Engineering. 


= 22.3 tb., a pressure far below that to 








Leavenworth, Atchison & Northwestern. " 

The Council of Leavenworth has rescinded an 
ordinance granting right of way through that city to 
the Leavenworth, Atchison & Northwestern Railroad 
for non-compliance with its contract. This, it is said 
will probably suspend the running of through train, 
from St. Louis to Atchison. The Missouri Pacific has 
been running three trains. 
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Baron von Weber’s Experiments on the Stability 
of Permanent Way. 





[CONTINUED FROM PAGE 269.] 


Herr Funk’s Heperiments on the Resisting Power of 
Railway Spikes. The experiments made by Herr Funk 
on the holding power of railway spikes, constitute, as 
we remarked last week, one of the most important in- 
vestigations of the kind ever carried out, the experi- 
ments being directed not merely to ascertaining the 
power of the spikes to resist a force tending to draw 
them straight out of the timber, but also to determining 
their resistance to lateral displacement. The effect of 
modifications in the forms of the spokes, and variations 
in the nature of the timber in which they were driven, 
were also taken into consideration. Under these cir- 
cumstances we have deemed it advisable to reproduce, 
in extenso, a translation of a report on these experiments, 
published by Herr Funk himself, believing, as we do, 
that this report contains a great amount of practical in- 
formation of a kind not generally available. The re- 
port isas follows : 

The important influence, exerted by the resisting 
power of the spikes on the maintenance of permanent 
way structures, made it necessary to undertake, on the 
Hanoverian State railways, a series of experiments to 
determine the resisting power, and, considering that 
more than six millions of these spikes, costing about 
30,000f. sterling, are used on these lines of rail, a short 
report on these experiments may not be without 
interest. 

The resisting power of railway spikes depends chiefly : 

1. Upon the kind of timber of which the sleeper is 
formed, and the condition of the latter. 

2. Upon the shape and dimensions of the spikes. 

38. Upon the mode of driving them into the sleepers. 

I. Kind of Timber and condition of the Sleeper. 

On the Hanoverian, as well as on most other German 
railways, sleepers of oak (Quercus robur and Quercus pe- 
dunculata) and fir (Pinus sylvestris) are chiefly used, as 
are also small sleepers of pine (Pinus abies, L.) and of 
beech ( Fagus sylvatica) ; oak and fir sleepers have, there- 
fore, principally been used for these experiments, but 
pine and beech sleepers have occasionally been selected 
for comparison. Of course the nature of the timber 
exercises a great influence upon the resisting power of 
railway spikes both with respect to the loosening and 
the drawing out of the spikes in the direction of their 
length, as well as with respect to their lateral displace- 
ment, oak timber giving the best results. Next follows 
beech, whilst fir and pine are much inferior to the two 
former timbers, and are almost equal to each other, 
and they will, therefore, be both considered in the fol- 
lowing report under the name of deal. 

The following average values, deduced from a great 
number of experiments, give the resisting power of 
spikes against being drawn out in the direction of 
their length : 

A. Spikes of prismatic shape, 44 in. square, driven 
41g in deep into the sleepers, and weighing 0.46 Ib. 


I Ms xen igdnad bah eRdes mad DU ee nese bhbbaeuniokeeenenbane 2,986 
BO NE ..co ecru AvedeaSadpaneatndstanatadeussioscdencumadannl 6,038 


B. Spikes of the same sort, but driven 5 in. deep into 
the sleeper. 


OF GEE ckecascaacacncwhencebsames Vieacnmeceanncavean abeee tebe %,221 


C. Spikes of the same shape ; 9-16 in. square, weigh- 
ing 0.66 tb., and driven 6 in. into the sleeper. 


b. 
cond sdnetiehcueantbtdsndabnhekdiasidiheunasabobenndninnd 4,873 
Te EY Js, Doh icy inks secsioue CURSEEK TS. aisle Ube ain eeeeTNeEMeneea 9,084 


These experiments show that the resisting power of 
spikes against being drawn out of the deal sleepers is in 
proportion to that of oak sleepers as 1:2.02, 1:2.21, and 
1:1.86, or on the average almost exactly as 1:2. 

The results of the experiments on the resisting power 
of spikes against a lateral pressure were not so unfav- 
orable for deal as compared with oak. The proportion 
of this resisting power to a lateral displacement of 1 
in. (a displacement of special importance to permanent 
way structures) for deal as compared with oak is as 
1:1.2, and with respect to the entire drawing out through 
lateral pressure as 1:1.6. 

Whether an impregnation of the sleepers with a pre- 
serving fluid exercises any influence upon the resisting 
power of the spikes, forms another important question. 
Experiments have only beenmade with the sleepers pre- 
pared with chloride of zine, which system of impreg- 
nation has been adopted for twelve years on the Hano- 
verian railways. Seventy-five of these experiments 
made with deal sleepers showed that the average re- 
sisting power of spikes against being drawn out of pre- 
pared sleepers was, as compared with the resistance in 
the case of the unprepared sleepers, as 1:1.06, whilst 
fifty-four other experiments made with oak sleepers 
gave an average propertion of 1:1.01. No difference 
was found between newly prepared sleepers, and those 
which had been prepared for some time. This coin- 
cides with the general experience of the maintenance 
of permanent ways, namely, that spikes driven into 
prepared sleepers do not get loose sooner than those 
used with unprepared sleeplers. On the contrary, the 
impregnation of the sleepers reduces the waste of 
spikes, for the chief loss of the latter is due to the re- 
newal of sleepers and rails when the spikes have to be 
drawn out of the timber. An experience of twelve 
years has proved that the chloride of zine forced into 
the timber does not attack the spikes, and the resisting 
power of the latter cannot, therefore, be reduced by 
the impregnation of the sleepers. 

Of course, the nature of the timber exercises a de- 
cided influence upon the absolute resisting power, and 
wood with curled fibre gives to the spikes a much 
greater resisting power than wood of straight clean 
grain. 

Il. Shape and Dimensions of Railwuy Spikes. The forms 
of spikes mostly adopted are : 


1. Prismatic shape with square section and wedge- 
pointed, Fig. b. (See Fig. 20.) 

2. Pyramidal wedge shape with rectangular section, 
‘ig. c, side view Fig. a. 

8. Double pyramidal with square section (both sides 
like Fig. ¢) similar to ordinary nails. 

4, Bellied shape with*square section, Fig. d. 

5. Square section with jagged edges, Fig. e. 

6. Twisted shape with triangular section, Fig. f. 

The first of these shapes (Fig. }) being most generally 

used, and having been adopted exclusively for the Han- 
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CT 
overian railways, we shall take it as the unit, and 
shall compare all the others with it in order to 
form an opinion as to the relative value of the va- 
rious forms. 
Resisting Power against being drawn out of the Timber. 
The first question with these prismatic spikes (Fig. b) 
was to determine, which was the most advantageous 
form of point to give to them. The wedge shape hav- 
ing the advantage over the pyramidal point, that the 
fibres of the timbers are cut by it, and that the sleepers 
are thus not so likely to be split, it remained only to 
decide whether the wedge had to be of a more or less 
taper shape. The comparative experiments were made 
with spikes (Fig. 6), in which the length of the point- 
ing was (1) equal to twice the thickness of the spike, 
and (2) equal to four times that thickness. These ex- 
periments gave for the resisting power against being 
drawn out, and for the same length of spikes, the 
proportion 





MR ieia 8's caikash i hcbnuaan naar nGbaneaesiBnesameamiensens aia vs 1:0.97 
whence the former and shorter point has been that most 
generally adopted, as it proved perfectly sufficient for 
the driving of the spikes into the sleeper; this shape 
was adopted for the further experiments. 

The pyramidal spikes (No. 2) compared with the 
prismatic spikes (No. 1) of equal weight, equal thick- 
ness at upper end, and equal free length of head, and 
thus equal volume of iron in the timber, gave, according 
to ninety-six experiments, the following average values 
for the resisting power against being drawn out of the 
timber : 

A. Small Spikes. Prismatic spikes (No. 1) 14 in. square, 
6 in. long, driven 44g in. into the sleeper, and 
weighing 0.46 lb.; pyramidal spikes (No. 2) 14 in. square 
at the top, 744 in. long, driven 5%4 in. into the sleeper ; 
weight, 0.46 lb. 


Average. 


For Deal, 





No. =2,486 tb., minimum........ 2,465 Tb.; maximum....... 8,940 Th. 

No. 2=4,213 b., minimum........2,840 .; maximum....... 4,961 Ib. | 
for Oak. 

No. 1=6,038 b., minimum SES: 4,911 fh.; maximum.......6,811 Db. 

No. 2=7,934 fb., minimum........ 6,011  ; maximum....... 9,386 Tb. 


B. Large Spikes. Prismatic spikes (No.1) 9-16 in. 
square, 7 in. long; driven 6 in. into the wood; pyra- 
midal spikes (No. 2) 9-16 in. square at the top, 734 in. 
long; driven 634 in. into the sleeper; weight in each 
case, 0.66 lb. 





Average. For Deal. 
No. 1=4,873 t., minimum........3,700 tb.; maximum 6,745 Th. 
No. 2=5,754 ib., minimum........ 4,180 ib.; maximum 3990 Ib. 
k For Oak, 
No. 1=9,084 tb., minimum........ 7,525 Ib.; maximum...... 10,645 tb. 
No. 2=10,019 ., minimum....... 8,260 Ib.; maximum..... 12,220 th. 


The proportions between the resisting powers. of | 
prismatic and pyramidal spikes of equal weight, equal | 
| 


volume of iron in the timber, and equal thickness at 
the top were thus as 1: 1.41 and1: 1.31 for those of 
shorter length, and as1: 1.18 and1: 1.10 for those of 
greater length; whilst a third series of experiments 
with prismatic and pyramidal spikes of the shapes Nos. 
1 and 2, and driven for the same depth into the wood, 
gave the following average results : 
For a depth of 5B in. 
No. 1 in deal=3,032 fb.; in oak=7,239 bb. 
No. 2 in deal=2,850 fb.; in oak=7,532 Db. 
For a depth of 6 in. 
No. 1 in deal=4,029 fh.; in oak=8,505 bb. 
No. 2in deal=4,131 .; in oak=9,188 bb. 

The proportions between the resisting power of 
straight prismatic spikes and that of pyramidal spikes, 
both of the same weight, and driven equally deep into 
the timber, are, therefore: 

In deal = 1: 0.91 and 1: 1.02, average = 1: 0.98 
In oak = 1: 1.05 and 1: 1.08, ” = 1: 1.06 

The double pyramidal spikes, similar in form to the 
ordinary nails, showed for the short kinds (weighing 
0.46 tb. each) and for deal a very favorable resisting 
power, which was about 28 per cent. greater than that 
of the prismatic spikes of the same weight, the resist- 
ance being respectively 4,195 tb. and 3,268 tb.; this 
advantage disappeared, however, in the case of the 
longer spikes weighing 0.66 tb., the respective resist- 
ance being then 4,858 tb. and 4,873 tb., and neither was 
it apparent in the case of those of shorter lengths 
driven into oak, the resistance being then 2,194 tb. and 










7,221 tb. The reason for this is evidently to be found 
in the circumstance that this form of spikes splits the 


the the timber very easily, but that the splitting begins | 


sooner in oak than in deal. 

The proportion between the resisting power of bel- 
jied spikes, represented by fig. d, fig. 20, and that of 
prismatic spikes of the same length and the same 





| about 2 or 214 times as much as fir or pine. 


timber (the actual resistance being 2,708 tb. and 5,488 
tb. respectively) as follows : 

For deal No, 1 (Fig. 0): No. 4 (Fig. d): : 1: 0.95 

For oak No. 1 “* 3 No.4 ~ SSR 

When driven into the timber for a depth of 6 in., the 
respective resistances were 3,758 tbh. and 6,434 tb., and 
the proportionate resistances were thus as follows: 

For deal No 1 (Fig 4): No. 9 (Fig d):: 1:0.78 
Foroak “* ” : ” = 32 330.0 

Comparing the results of the experiments on the re- 
sisting power of spikes with jagged edges, Fig. e, with 
those on the resisting power of prismatic spikes of the 
same form, and taking the result obtained for the latter 
as unity, we get the average proportion of 1 : 0.96. 

Twisted spikes of triangular section, Fig. f, were 
compared with the same sort of spikes, but untwisted, 
and they showed a proportionate power of resistance 
against being drawn out of the timber which, if the re- 
sisting power of the untwisted spikes be taken as unity, 
is as stated below: 

For fir-wood, On the average...........cseccccecees = 1: 0.94 
For oak * - TT  LMambeeeeaceenell heaton —1: 0.98 
When being drawn out the twisted spikes could turn 
freely round, as is the case when they are used for the 

fastening of rails. 
Power of Resisting Lateral Pressure. 

In order to determine the resisting power of railway 
spikes to lateral pressures, experiments were made (1) 
with prismatic spikes, as represented by Fig. } (17) with 
spikes of the same form, but drawn down for one-fourth 
of their length, and, consequently, much thinned, and 
(2) with the pyramidal spikes, represented by Fig, c; 
all the spikes were of the same weight, and, when 
driven into the timber, projected 34 in. above the sur- 
face of the sleeper. 

The following table gives the resisting powers of 
these spikes against lateral pressure exerted in the 
direction of the fibres of the timber : 
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A lateral displacement of} — . , 
14 in, required a pressure of § 1,983, 2,254 1,693, 1,942 





1,738 2,007 


A lateral displacement of} | 9 42.’ 9 19 . wal « 
¥% in. required a pressure of § 2,153, 2,772 1,943 2,167 1,968, 2,282 
A lateral displacement of} | 5 op nw ¢ 9 207.9912 oO ans 
% in. required a pressure of (208 3,107 2,142 2,807 2,218 2,472 
A lateral displacement Of} | 4 neo’ a ung 9002 9 797 9 208 — 
1 in. required a pressure of f 2,558 3,492) 2,233 2,637 2,393 2,672 


An entire displacement re-) 
sulting in the spikes being \ 
completely drawn out of ¢ 3,658 4,973 3,533 6,103 3,803) 7,082 
the timber required a/| 
dena nainalie' jf LEO eee 


With respect to the lateral displacement of 1 in., an amount of 
displacement especially important for permanent way structures, 
these three sorts of spikes show the following proportionate re- 


| sistances, that of the ordinary prismatic spikes (Fig. /) being taken 


as equal to 1: 


No. 1. No. 1a. No. 2. 
For deal......... — 0.88 : 0.92 
POP O0K....<55. = ] : 0.79 0.81, whence 
The average.... = 1 : 0.83 6.86. 


Ill. The Driving of Spike 8, 

The chief question respecting the driving of the 
spikes is, whether a preliminary boring into the timber 
is required, and for how great a depth: and whether 
the wedge-shaped point of the spikes ought to be placed 
parallel or at right angles to the fibres of the timber. 
No new experiments were required for answering 
these two questions. Experience has taught that 
boring a hole of half the diameter and depth of the 
spike exercises no perceptible influence upon the re- 
sisting power of the latter, and a de-per or larger hole 
is never required for the spiking of the rails. Fre- 
quently, however, no hole whatever is bored for the 
spikes, for the latter may be driven into the sleeper 
without it, even without producing any splitting of the 
latter, if the two spikes, which are placed one on each 
side of the rail, are not driven into the same longitudi- 
nal fibres of the timber. Further, in order to prevent 
as much as possible a splitting of the timber, the spikes 
are regularly placed in such a position that the wedge- 
shaped point is at right angles to the longitudinal fibres, 
thus cutting through the latter. Although these re- 
marks on the driving in ofthese spikes present nothing 
new, we, nevertheless, thought it right to give them 
here in order to complete the report. 

Conclusions. 

The following results are derived from the above 1n- 
vestigations, and from former experience gained in the 
construction and maintenance of permanent way struc- 
tures. 

1. Sleepers made of oak are preferable to those made 
of fir and deal, not only on account of their greater 
durability, but also on account of the greater resisting 
power which they give to the spikes. Although ex- 
perience has not yet sufficiently proved the proportion- 
ate durability of prepared oak, fir, and pine sleepers, it 
is nevertheless, advisable to use oak sleepers, even in 
cases where the prices for the oak are 114 or 134 times 
as high as those for the softer kinds of wood. 

2. Joint sleepers, where a great resisting power of 
the spikes is especially necessary, ought to be made 
of oak, even in those cases where that timber costs 
If the dif- 
ference of the price, however, is still greater, the joint 
sleepers of fir ought to be made larger, in order to en- 
able a greater resisting power to be obtained for the 


weight was, when they were driven 414 in. into the | spikes by giving the latter additional length. 
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3. If the intermediate sleepers are made of fir, one or| 
two sleepers—according to whether 15 or 21 ft. rails | 
are used—ought to have two spikes on the outside of | 
the rail base, or small bedplates 3 or 4 in. wide should | 
be adopted, in order to increase the resisting power of | 
the spikes against lateral pressure, and especially to | 
pring the inside spike also into action. The numberof | 
these outside spikes or bedplates ought to be increased | 
in curves of small radii on the outer line of rails; and | 
for curves of 1,600 ft. radius and less, each sleeper | 
ought to be doubly spiked on the outer line of rails or | 
ought to be provided with a bedplate with two holes. 

4. The impregnation of the sleepers with chloride of | 
zine does not influence the resisting power of the spikes, 
but this power seems to be a little less for newly pre- | 
pared sleepers which are still completely saturated with | 
water. 

5. The bellied spikes (Fig. d) possess the smallest re- | 
sisting power, this power being only 0.7 or 0.9 of that | 
for prismatic spikes of the same weight. 

6. No favorable result is obtained by twisting the | 
spikes or by jagging their edges. 

7. The resisting power of double pyramidal spikes 
(Fig. c) of short length is for deal about 4 greater than 
that of straight prismatic spikes (Fig. 4) of the same 
weight; this advantage does not exist, however, in the 
case of spikes of greater length, nor when the spikes 
are driven into oak. 

8. The simple pyramidal spikes (Figs. ¢ and a), and | 
the prismatic spikes (Fig. ), if both are driven equally | 


deep into the wood, offer the same resisting power | 
against being drawn out of the timber, whilst if the 
same volume of both is driven into the wood the holding | 
power of the former is for oak and for long spikes | 
about 1-10th, and for deal and for shorter spikes about 
ly greater than the resisting power of prismatic spikes. | 
But with respect to the resisting power against lateral 
displacements within the limits important for perma- 
nent way structures, the prismatic spikes are in a sim- 
ilar proportion stronger than pyramidal spikes. 

9. The pyramidal spikes, costing about 20 per 
cent. more than prismatic spikes of the same weight, 
the advantage of the smaller volume of iron driven 
into the wood for the necessary depth of 5 or6 in. 
(found by experience to be a suffcient depth for the | 
spiking of the rails), is completely compensated; the 
prismatic spikes are, therefore, preferable to pyramidal 
spikes, as the former, besides their greater resisting 
power against lateral pressure, have not the great di- 
advantage of the latter spikes of becoming, when once 
loosened, soon entirely powerless. 





Baron von Weber's Experiments on the resisting Power of 
Spikes. The experiments above described being of a 
very satisfactory kind, Baron von Weber’s researches 
were conducted so as to deal with questions to which 
Ilerr Funk’s experiments did not relate, and they were 
especially carried out for the purpose of ascertaining 
the influence of the pressure of the wheels against the 
rails upon the resisting power of the spikes. The re- 
rults obtained in these researches are not to be consid- 
ered as answers to theoretical questions regarding the 
power of spikes to resist being drawn out of the timber 
by forces applied in the direction of their length or by 
displacement at right angles to their axes, but they form 
useful data directly applicable in the practice of 


At the last-named pressure one of the inside spikes 
yielded with a loud crack, anda continued pressure of 
20 centners only was required to complete the canting 
of the rail. After the spike had been drawn about 30 
millimetres, it was pressed away from the rail, and left 
the base of the latter free. 

25th Series of Experiments. In these trials the same 
rails were fastened down to two fir sleepers, and the 
press was placed so as to act on the heads of the rails 
midway between these sleepers. A pressure of 20 
centners (= 2,269 tb.) produced a widening of the gauge 


| of 13 mil., without, however, loosening the spikes ; 


while with a pressure of 45 centners—the gauge being 


| then widened 25 millimetres—two inside spikes, diagon- 


ally opposite each other, yielded, anda third followed 
immediately afterwards. With a continued pressure 
of 50 centners (= 5,672 tb.) one of the rails was canted, 
and the spikes completely drawn. 

26th Series of Experiments. These trials were made in 
the same manner as the last, the two sleepers, however, 
being of oak in place of fir. The results are subjoined : 


Pressure applied. Widening of gauge. 
centners. 1b. mil. in. 
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With this latter pressure one spike became loose, 


| another had its head bent, without being loosened in 


the timber ; and the outside spikes were displaced in 
the sleeper about 10 mil.—0.39 in. 
27th Series of Experiments. In this case the rail was 


| fastened to three fir sleepers, and the press was placed 
| directly over the central sleeper. 


The results were as 
follows : 


Pressure applied. 
centners. Th 
IES ee eee es Ne ner ae 
25=2,836 


Widening of gauge. 
mil. in. 

6.0=0.236 
saath pet SembakweebbakeniaenkGcen 10.0=0.394 

With the latter pressure one of the spikes on the 
central sleeper became loose, and with a pressure of 40 
cwt. the same effect was produced on one of the spikes 
on an outer sleeper; while a pressure of 60 centners 
(6,806 lb.) produced canting of the rail, all the spikes 
being loosened. 

28th Series of Experiments. These trials were conduct- 
ed in the same manner as the last, oak sleepers being, 
however, substituted for fir. The following are the re- 
sults : 








Pressure applied. 


Widening of gauge. 
centners. fh. mil. a Wy 
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With the maximum pressure one of the inside 
spikes was drawn, and the heads of two others 
were bent without the spikes themselves being 


loosened in the timber. The horizontal displacement 
of each spike was almost uniformly 4.5 mil.; and when 





railway engineering. The following is an account 
of Baron von Weber's researches : 

23d Series of Experiments. These ex- 
periments were carried out as follows : 
Two rails were placed upon new and 
sound fir sleepers, and were at first 
spiked in the usual way, with four spikes, 
to one sleeper only. The spikes used in all 
these experiments were 14 millimetres 
( = 0.5518 in.) square, had chisel-shaped 
points, 30:millimetres (=1.18 in.)long, and 
were driven 100 millimetres (=5.5 in.) into 
the timber, the area of spike surface in 
contact with the wood being thus 73 
square centimetres (—11.3 square inches). 
The rail being fixed, the small hydraulic 
press already referred to was arranged as 
shown in Figs. 21 and 22, so that it acted 
against the heads of the rails, and thus 
tended to cant the latter, and draw the 
spikes out of the sleeper. 

When the press exerted a pressure of 
10 centners (1,134 tb.) the gauge of the 
rails was widened 10 millimetres (0.39 in.) 
without any alteration being observed in 


the pressure was removed the rails showed a permanent 
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the fastenings, but an increase in the pressure to 15 cent- | lateral displacement of this amount, the spikes being 


ners) 1,701 tb.) give rise toa noise resembling that pro- | 


duced by drawing firmly-fixed nails from sound tim- 
ber, the widening of the gauge being increased to 13 
millimetres (0.51 in.) and one of the inside spikes being 
lifted 5 millimetres (—0.27). A pressure of 16 centners 

-1,814 tb.) supplied to cant the rail completely, and 
draw the spike just mentioned. The hole from which 
the spike had been drawn was then filled up, and the 
spike again driven, when it was found, on the press be- 
ing applied, that a pressure of 17 centners was required 
to widen the gauge 13 millimetres, the opposite spike to 
that which had previously been drawn being thus 
lifted. The resisting power of the first spike had thus 
been increased above 20 per cent. by being redriven into 
a filled-up hole ; but although, as Baron von Weber re- 
marks, this does not agreee with Von Kaven’s results, 
yet it may be explained by supposing that, owing to the 
presence of the filling, the spike, when redriven, caused 
a greater compression of the fibres of the timber in its 
neighborhood than it did when first inserted. 

24th Series of Experiments. These trials were made in 
the same manner as the last, but the fir sleeper 
was replaced by one of oak. The rails were secured 
by new spikes, and the results were as follows: 


Pressure applied. Widening of gauge. 
centners. fb. mil. in. 
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all more or less disfigured. 
29th Series of Experiments. In this series the rails 
were fastened down to four sleepers, and the press was 
placed so as to act against the heads of the rails midway 
between the central sleepers. Baron von Weber does 
not state of what wood the sleepers used in this set of 
experiments were made; but judging from the results, 
which are subjoined, they must have been of fir. 
Pressure applied. Widening of gauge. 
centners. fb. mil. in. 
BUEN Scan anncudsedecscssswtbebbanneiages ; 
25=2,836 





With a pressure of 45 centners the four spikes near- 
est the press became loose, and with the pressure of 65 
centners the bottom flange of one of the rails got clear 
of the heads of its spikes, and the rail was canted. 
Until the widening of the gauge amounted to 13 mil., 
the rails returned to their normal position on the re- 
moval of the pressure. 


Pressure applied. Witening of gauge. 
centners. tb. mil. lo 
os cAsenckesdocensscanteabaiene 6.0=0. 
inside 
GERRI ss 0 Abuiwekeunuksdncndnsas 19.0=0.748 < spikes 
. loosened. 
i tndnnccsccdnstansese done ---one rail canted. 


Although these experiments with re-spiked rails show 
no important diminution in the holding power of the 
fastenings, it is considered by Baron von Weber that 
this may only be the case with new sleepers, and in 
cases where the old holes were filled with particular 
care. 

The average results deduced by Baron von Weber 
from the experiments we have recorded, are that in the 
case of the fir sleepers, a force of about 1,850 tb., and 
in the case of the oak sleepers, a force of about 3,000 
Ib. was required for drawing the spikes. As the latter 
had 73 square centimetres, or 11.3 square inches, of 
surface in contact with the timber, the forces required 
for drawing the spikes were : 


Pounds per square Pounds per 

centimetre of square inch 

of surface. 
Oh OP IID, snc ve ctsccecsxeceszesd 25. = 163.2 
In oak sleepers = 269.6 





These values for the holding power are much less 
than those found by Von Kaven and Funk, and there is 
also somewhat less difference between the respective 
holding powers in fir and oak than was shown by the 
researches of those experimenters. Baron von Weber, 
however, considers—and we agree with him—that the 
difference between Von Kaven and Funk’s results and 
his own are fully accounted for by the fact that in the 
latter experiments the spikes were not merely subjected 
to a pull in the direction of their axes, but were exposed 
also to lateral pressure, the pull being exerted on the 
under side of the nose or head. Baron von Weber con- 
siders also that from the fibres of oak having less flexi- 
bility than those of fir, this lateral pressure would pro- 
duce greater loosening of the spikes in the former than 
in the latter timber, and hence there would be less dif- 
ference in the holding power of the spikes in the two 
kinds of sleepers, than was shown by the researches of 
former experimenters who applied a direct pull to the 
spikes. 

This fact shows, as is remarked by Baron von Weber, 
that results of direct practical value can only be obtain- 
ed by experiments carried out under the circumstances 
which exist in actual practice, and he considers for this 
reason that the values for the holding power of spikes 
deduced from his researches are more reliable for prac- 
tical use than those obtained from previous experi- 
ments.— Engineering. 

[TO BE CONTINUED. ] 








Locomotive Improvement. 


In our last impression* we endeavored to show 
that no improvement in the comparative efficiency 
of the locomotive boiler can be expected so 
long as_ the existing typeis retained in its integ- 
rity. This argument is based on the fact that 
the modern boiler, being no better than the boiler of 
ten, fifteen, or twenty years ago, it is hopeless to ex- 
pect any further improvement. It is, of course, just 
possible that the able engineers who have devoted their 
attention to designing locomotives have one and all 
suffered those features in which improvement could 
have been effected to escape them; but this theory is 
to the last degree improbable. We hold, therefore, to 
our statement that unless some radical change is intro- 
duced in the construction or working of locomotive 
boilers, we are not justified in reckoning on any better 
result than an average evaporation of some six and 
three-quarters or seven pounds of water per pound of 
coal burned. What the radical change in construction 
and working is to be we are unable to say positively, 
but we can at least indicate the nature of the altera- 
tions which are likely to prove advantageous ; and itis 
to be borne in mind that, although these alterations 
may be very radical and thorough in their character, it 
does not necessarily follow that the general character- 
istics of the boiler, at least as regards external form, 
need undergo much change. 

In former articles we have explained the points in 
which the ordinary portable engine boiler constructed 
by agricultural engineers is superior to the vertical 
boiler, but the statements we have made with regard to 
portable boilers will not hold good for the locomotive 
boiler. Wehave deprecated to a certain extent any 
innovation on ordinary portable boiler practice, but we 
cannot deprecate innovation on ordinary locomotive 
practice. The principal causes of the low economical 
efficiency of the locomotive boiler are inefficiency of sur- 
face, want of circulation, and rapidity of draught. The 








When a pressure of 65 centners had widened the | 
gauge 36 mil., as recorded above, the rails were taken | 


up and straightened, and the holes in the sleepers 
being filled up, the rails were put down again and 
fastened with new spikes. The press was then again 


\ applied with the following results : 


tubes in locomotives are packed so close that the pres- 
ence of good circulation is almost out of the question ; 
but the tubes in portable boilers are so widely spaced 
that the circulation ought to be, and doubtless is, much 
more efficient. As regards the second point the draught 
is much less in portable than in locomotive engines ; 
and for any given length of flue the products of com- 
bustion are suffered to remain a longer time in contact 
with the iron. Lastly, the temperature of the water in 
portables being much lower than in locomotives, an 
element of economy is secured in the first which is lack- 
ing in the latter. We shall not extend our comparison 
between two boilers so apparently similar in type, but 
totally dissimilar in working conditions. It will, we 
think, be found, on close examination of every point 
connected with the two boilers, that the similarity be- 
tween them is apparent only; and that it is simply im- 
possible to argue from the results obtained with one, 
what results ought to be obtained with the other. We 
may, therefore, dismiss the portable boiler for the pres- 
ent. We have spoken of it here only to guard our- 
selves against the possibility of being accused of in- 
consistency by those who think proper to read these 





* Page 298 of the RarLnoap GAZETTE. 
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articles with those which appeared in our impressions 
for July 29th and August 5th, 1870. 

Before we can hope to improve upon the existing 
locomotive boiler, itis absolutely essential that we should 
thoroughly comprehend the nature of the defects which 
it is proposed to eliminate. What these are we have 
just stated in generalterms. But many people speak of 
the phenomena of defective circulation, inefficient sur- 
face, and forced draught, without possessing any accu- 
rate perception of the way in which these defects really 
operate for evil. We shallendeavor to place these mat- 
ters in the clearest possible light, and to draw some 
conclusions which, at the same time that they are, as we 
believe, unavoidable, will not fail to suggest a means of 
improving the evaporative economical efficiency of the 
locomotive boiler. 

First, as regards inefficiency of surface. This simply 
means that the tubes and fire-box plate, become coated 
with scale, which, being composed of sulphate of lime 
and other salts, and earthy matters, is a very bad con- 
ductor of heat. The effect of the presence of this de- 
posit on the tubes and fire-box is that less heat can 
escape in a given time from the products of combustion 
into the water than would be the case if the deposit 
were not present. In effect, deposit virtually reduces 
the length of the tubes and diminishes the size of the 
fire-box. It is not certain, however, that deposit in 
moderate quantity diminishes the actual efficiency of a 
steam boiler. Peclet has shown that iron boilers evap- 
orate just as much as copper boilers in a given time, 
although the conductivity of copper is nearly double 
that of iron, because, to use Peclet’s own words, ‘‘ When 
the thickness of a metal is augmented, its 
conductivity is diminished, but the temperature 
of its external surface is augmented in just 
the same proportion.” “It is believed that, as 
the quantity of heat transmitted augments with the tem- 
perature of the exterior surface, the influence of the 
kind and thickness of the metal is very trifling.” Peclet 
then goes on to furnish proofs in support of this belief, 
for which we must refer our readers to Peclet’s “ 7raite 
de la Chaleur,” tome premier. Again, it must not be for- 
gotten that the quantity of heat passed in a given time 
through a plate aes A much, very much, more on its 
power of absorption and emission than on its power of 
conducting. The precise meaning of this statement 
will be found very clearly set forth in a paper on 
““Water-tube Boilers” read before the Society of Engi- 
neers on the 6th of May, 1867, and reproduced shortly 
afterwards in our pages. 


Now we do know that deposit directly affects the 
conducting power of a tube, but we do not know 
whether deposit increases or diminishes its emissive 
power. It is possible that a coated surface will emit 
more heat than a plain smooth metal surface, because 
the coat of deposit is rough, and the roughness may aid 
the formation of steam like the coil of silver wire on 
the little bits of pure coke used by chemists to obtain 
equable ebullition in laboratory experiments. But 
whether it does or does not, it is certain that the direct 
effect of anything more than the thinnest possible 
coating of deposit operates prejudicially. It does not 
follow that the actual energy of a boiler as a steam 
generator will fall off. The temperature in the tubes is 
augmented and the same quantity of heat finds its way 
per second or per minute into the boiler, but this result 
is only obtained by harder firing ; in other words, by 
burning more coal. The dirtier the tubes and fire-box 
the higher will be the temperature in the smoke-box, 
and of course the greater the waste. 

And here it will be well to notice an objection con- 
stantly urged by those who believe in the excellence 
of the locomotive boiler which may be thus stated :— 
“The boiler can only be uneconomial by wasting heat, 
but if it wastes heat, that heat will be found in the 
smoke-box; it will manifest its presence in the high 
temperature of the escaping gases. But there is not a 
high temperature in the smoke-box, therefore heat is 
not wasted.” This is a very logical proposition, which 
breaks down only at the end. o one knows accurate- 
ly what the temperature is in the smoke-box. So long 
as an engine is not heavily taxed and the draught is 
moderate, it is indisputable that the temperature, espe- 
cially if the tubes be long and small, is low; and there 
can be no question that engines moderately loaded and 
running at low speed evaporate more water per pound 
of coal, provided combustion be perfect, than does 
an express engine careering across the country at 
fifty miles an “hour with ten or a dozen heavy car- 
riages behind it. The boiler quickly falls off in 
efficiency as the quantity of coal burned increases, and 
this is no doubt one reason why the cost of transport 
increases so rapidly in proportion to the speed, albeit it 
is one which has not received half the attention it de- 
serves. But to return to facts connected with smoke- 
box temperature : Stephenson’s experiments made in 
the neighborhood of Derby, in 1843, showed that in the 
ordinary locomotives then in use the temperature in 
the smoke-box was great enough to drive zinc off in 
vapor; and this metal requires a temperature of not 
less than 800 deg. to melt it. As a result of these ex- 
periments, Stephenson introduced his well-known “long 
boiler” locomotives, many of which are still running on 
the Great Eastern and other railways, with tubes 
nearly 14 ft.long. The evidence usually adduced in 
opposition to the idea that a high temperature exists in 
the smoke-box, is based on the fact that the black paint 
put on outside lasts a long time; but this is not good 
evidence, because, first, the inside of the box is always 
lined with a thick coat of soot, which is an admirable 
non-conductor ; and, in the second place, the smoke- 
box plates are exposed to the action of a violent cur- 
rent of air, which increases in its effect with the speed 
of the engine. Besides this, there is little doubt but 
that the products of combusticn operated upon by a 
powerful draught rush direct from the tubes to the 
chimney, and are, therefore, drawn away from the 
sides and front of the smoke-box, which is always some 
inches larger than the barrel of the boiler. The wonder 
is, considering the cooling effect of the external air, 





that the paint is ever burned off a smoke-box at all. 

But it is none the less likely that the temperature 
within frequently reaches, or perhaps exceeds, 800 
deg., or at least 450 deg. more than the water within 
the boiler. As the draught is dependent on 
the exhaust, and not on the temperature of 
the escaping gases, as in stationary boilers, there is no 
reason why the temperature in the smoke-box should 
exceed that in the boiler. The only method of even 
approximately obtaining that result as yet used by en- 
gineers consists in lengthening the tubes ; but this plan 
is always attended with the disadvantage of rendering 
a smaller blast pipe—and consequently an increased 
back pressure—necessary to maintain the draught. It 
remains to be seen whether other remedies may prove 
more effectual. 

It is to be regretted that no accurate experiments have 
been made to furnish us with data as to the precise loss 
of efficiency due to the gradual accumulation of deposit 
on locomotive heating surfaces, but enough is known to 
prove conclusively that a great point would be gained if 
it were possible so to construct the boiler that either no 
deposit could form, or that the boiler could be taken to 
pieces and thoroughly cleansed, say, once a year. Our 
readers will, we think, admit unanimously that the pres- 
ence of either one or both of these conditions in any 
boiler proposed as a substitute for the ordinary loco- 
motive boiler would be a strong point in its favor. We 
may have something more to say about this further on ; 
just now we must turn to the consideration of the sec- 
ond defect in the existing boiler—want of circulation. 
About the rapidity of escapes of the products of com- 
bustion little more need be said than we have stated 
already. It is impossible to reduce it without aug- 
menting calorimeter, which cannot be done under exist- 
ing arrangements. Whetherit can be done at all with 
success, or whether it is necessary it should be done, 
are points the consideration of which we shall reserve 
for the moment. As regards the question of circulation 
in locomotive boilers, it is difficult to speak without 
using as an illustration of our meaning an explanation 
of what appears to us to be the only available method 


of making it really efficient, and this deserves an article | 


to itself. However, we may say something which will 
lead up to the article to which we refer. 

Most engineers admit freely enough that the circula- 
tion in locomotives is not what it ought to be. Yet i 
practice we find them cramming their boilers as full as 
they will hold with tubes. Half inch spaces are by no 


means uncommon, and some French engineers have | 


stowed their tubes but .44 of an inch asunder. We 
have heard it argued, and by good authorities, too, that 
the reason why locomotives so made are not economical 
and burn their tubes, is that there is not water enough 
in contact with each tube—in other words, that the 
thickness of one-quarter of an inch of water is not 
enough to take up all the heat passed by the tube. No 
greater mistake could be made. The true objection to 
the close stowing of tubes lies in the fact that the steam 
as it is formed on the tube surface cannot get away, 
and as a result it is steam, not water, that is in contact 
with the metal. Water is an excessively bad conductor 


of heat, but is perhaps the most powerful absorber of 
The close stowing of 


heat known when properly used. 
the tubes would matter nothing if only we could get rid 
of the steam, but this we cannot do so long as we dis- 
pose tubes in such a way that the areaof escape is con- 


tracted and interrupted to the least degree, while no | 


sufficient means are provided for sweeping the bubbles 
of steam off the tubes. A strict analogy exists between 
the boilers and condensers, and it may be taken as 
proved that within certain limits the quantity of steam 
which can be condensed by a given surface is altogether 


independent of that surface, and absolutely dependent | 


on the quantity of cold water brought in contact with 
it in a given time. In the case of boilers much the 
same truth holds good. If we take a thin metal pipe 
and pass it through the fiercest furnace which it is pos- 
sible to get, that tube cannot be over-heated, provided 
enough water is sent through it in any given time. 
Extension of heating surface is neither more nor less 
than a substitute for defective circulation and absorption. 
To put this more plainly ; if we have two plates of metal, 
each exposed on one side to the same temperature, and 
each in contact with a given quantity of water on the 
other side, than by doubling the quantity of water 
brought into contact with one we may practically 
double the efficiency of that surface as compared with 
the other. It is to be borne in mind that if the original 
quantity of water in contact with each plate is great 
enough to absorb all the heat it canhave, then of course 
our proposition will not hold good ; but this is not the 
case with locomotive boilers. The tubes there are in 


very much the condition of a sauce pan on a fierce | 


fire with but a spoonful of water in it, not sufficient 
evenly to cover the whole bottom. If this spoonful be 
kept constantly renewed as evaporation goes on, still 
the saucepan bottom will not generate as much steam 
or do as much work as would another saucepan on 
which a jet of water continually impinged. The film 
of water might be of the same thickness in both cases, 
but in the latter all the steam bubbles would be swept 
away, while in the former they would continually inter- 
vene to prevent true contact between the metal and the 
water. It is not the deficiency of water, but the pre- 
sence of steam between and in contact with the tubes 
that impairs the efficiency of the locomotive boilers 
with close stowed tubes. If only we could dispose of 


the steam, we might put our tubes an eighth of an inch | 
asunder, provided we could provide means of clearing | 


the tubes of deposit. 
to get rid of the steam as fast as it is formed in locomo- 
tives with close-packed tubes. How, then, is the ob- 
jection to be got over? The answer is this, and it em- 
bodies so important a proposition that we put it in ital- 
ics :—Do not allow any steam to be formed between the tubes ; 
and we shall put this in more general terms by stating 
that every boiler, locomotive or other, in which it is intended 
that the heating surface shall possess « maximum efficiency, 
must confine its Junctions to the heating of water, not to the 





It is simply impossible, however, | 


direct production of steam. Under no circumstances 
should steam be directly produced by any heating sur- 
face, unless means are provided for removing that 
| steam immediately. We propose to show, in a third 
article, how it is possible in practice to apply principles 
the soundness of which was recognized in an indistinct 
and misty kind of way many years ago.— The Engineer. 








Austrian Railroads in 1869. 


From the official returns published in the Awstria, of 
Vienna, the eighteen railroads in the Western or Ger- 
man half of the Empire had, at the end of last year, 
911 German (or about 4,500 English) miles of road open 
for public traffic, and their gross receipts for 1869 
amounted to 115,667,199 florins, showing an increase of 
4,478,014fl., as compared with the previous year. The 
| largest receipts were those of the Austrian State Railway 
Company, with 32,197,374fl. (against 31,874,444fl. in 
1868), the Southern with 30,479,255fl. (against 27,990,- 


464fl. in 1868), and the Northern with 25,121,580f1. 
(agaist 24,385,346f1. in 1868). Ten railways have a sur- 
plus revenue of 6,251,235f1., five show a falling off of 
1,773,251fl., and three, which were opened in the course 
of last year, produced 1,126,257. The surplus revenue 
of the ten companies is 6 per cent. more than in 1868, 
and the falling off of the five equals 13 per cent. less 
than their receipts in 1868, so that the total net increase 
is about 4 per cent. The lines that were opened in 
1869 are the Moravian and the Silesian Northern (11.8 
German miles), opened August 29, the Bohemian North- 
ern (19 G. m.), pays January 16, and the Kaschau & 
Oderberg (4 G. m.), opened February 1. The longest of 
the railw: ays are, 1, the Southern (Lombardy), 260 Ger- 
man miles ; 2, the State Railway C ompany, 17416 G. m.; 
3, the Austrian Northern, 821g G. m.; 4, the Empress 
Elizabeth’s Railway, 741gG. m.; 5, the Galician, 6142 G. 
m.; 6, the Lemberg & Czernowitz, with extension to 
Jassy, 47 G. m.; 7, the Crown Prince Rudolph’s Rail- 
way, 45 G. m.; 8, the Francis Joseph’s Railway, 35 
G. m.; 9, the Southern & North German Junction, 301; 
G. m.; and 10, the Bohemian Western, 27 G. m. In ad- 
dition to the three new lines opened in 1869, as above 
stated, of the aggregate length of 34 German miles, oe ; 
G. m. ger ned by other companies, of which 1 ite 
| G. m. by the Francis Joseph’s Railway Company, 18 G. 
m. on the Crown Prince Rudolph’s Railway, 14 G. m. on 
the Galician Railway, 12 G. m. the extension of the 
Lemberg & Czernowitz line to Jassy, and 2 G. m. on the 
Buschticrader R: iilway ; making a total of 9714 German 
(nearly 500 English) miles opened in 1869. 

Till the year 1866 the average cost of constructing 
railroads in Austria was rather less than 800,000f1. cur- 
rency per German mile, including the loss on the price 
of emission and commission paid for obtaining the re- 
quisite funds. Since then, however, the expense has 
been less on only four of the new railways—viz., the 
Bohemian Northern, the Buschtierader, the Dux & Co- 
motau section of the Aussig & Teplitz Railway, and 
lastly, the Alfeld & Fiume line. All the others cost 
consider: ibly more than the sum indicated above, and 
the most favorably constructed one is the Crown Prince 
Rudolph’s Railway, which, however, cost 50,000fl. sil- 
ver, or more than a million currency, and the section 
from Laybach to Tarois—on account of the exc eption: il 
difficulties to be overcome in that mountainous region, 
and the consequent frequency of the requisite tunnels, 
viaducts and bridges—as much as 1,195,000f1. silver per 
German mile. The Tr: insylvanian line cost 920,000f1. 
silver, the Francis Joseph’s Railway 950,000f1. silver, 
and the Kaschau & Oderberg 1,160,000f1. silver. The 
| price for the Austrian Northwestern Railw ay was guar- 
inteed not to exceed 984,000f1., but the contractors un- 
dertook to construct it for 690,000f1., as the engineering 
difficulties were found to have been much overrated and 
the estimates made proportionably higher; the traced 
line, when it came to be examined, was ascertained to 
be generally very favorable for a railway. With the 
exception of the Bohemian Northern, the Aussig & 
Teplitz, and the Buschtierader, all the above-mentioned 
new lines are guaranteed by the State to pay the share- 
holders a certain fixed percentage, which gives them 
an increased value and stability in the eyes of investing 
capitalists. 


(~) CON 











—In the U nited States Supreme Court, at Washing- 
ton, on Monday, the following decision was rendered : 

“No. 8.—Gray vs. Chicago, Iowa & Galena Railroad 
Company.—Appeal from the Circuit Court for the 
District of Iowa. 





“This suit was brought to restrain the erection of a 
bridge over the Mississippi River at Clinton, Iowa, on 
the allegation that it would obstruct navigation and 
become a nuisance. Pending the suit, Congress passed 
an act declaring the bridge to be a legal structure, and 
making it a post route of the United States. On the 
trial, it was held that this action of Congress had con- 
cluded the case by legalizing the bridge, which had been 
declared upon as a nuisance, and the decree was ac- 
cordingly affirmed here, the Court holding that the act 
of Congress gave the rule of its decision in the case at 
the hearing. Upon the same principle, the act in the 
| Wheeling bridge case stayed the execution of the de- 
cree directing its abatement. Mr. Justice Nelson 
delivered the opinion.” 


—Col. Hulbert, one of the ablest railroad men of the 
South, who has had charge of the State railroads and 
| lately has had charge of the construction of the Bruns- 
| wick & Albany Railroad, has been chosen President of 
| the Columbus & Albany Railroad Company. 









































ER te 




































































Dec. 31, 1870.] 


THE RAILROAD GAZETTE. 








819 








Qeneral Railroad Mews. 


MECHANICS AND ENGINEERING. 





Construction of Fairlie Engines, 

The firm of Sharp, Stewart & Co., Manchester, Eng- 
land, is constructing twenty-one Fairlie locomotives. 
Twelve of these are for a broad-gauge Russian railroad, 
five for a new narrow-gauge Russian road, and four for 
a Swedish railroad. The engines for the narrow-gauge 
Russian road are in some respects peculiar. They have 
four 13x18 cylinders, and each bogie has three pairs of 
coupled 3 ft. 3 in. wheels. The water is carried in tanks 
by the side of the boilers and under the foot-plate. The 
wood (which is the fuel to be used) will be carried above 
the barrels of the boilers. The engines weigh about 3 
tons empty, and 40 to 42 tons with wood and water. 

The Kellogg Bridge Company. 

This new Buffalo bridge company has recently 
closed a contract for four spans of iron railroad bridge 
for the Wellsburg & Lawrenceville Railroad, of Penn- 
sylvania, to be completed early in the spring. 

The Breaking of Axles, 

Mr. H. 8. Harland, of Brompton, York, England, 
writes as follows to the London Engineering : 

“As several railway wagon axles have broken of 
late, and as the consequences in some Cases are so seri- 
ous, I feel constrained to make a few suggestions 
through the medium of your valuable paper as to their 
cause and remedy. I believe the breakages are due in 
a great measure to the prevailing custom of “ scotch- 
ing” the wheels when shunting, which must of neces- 
sity strain the axle, and produce a torsion of the fibres 
of the iron of which the axle is composed. No doubt 
the amount of torsion produced each time a wagon is 
scotched separately is immeasurably small, though cu- 
mulative; but when the scotching of one or two 
wagons is made to serve as a brake to the momentum 
of several others, heavily laden perhaps, the effect of 
the sudden strain upon the axles acted upon must of 
necessity tend to weaken them considerably ; and when 
un already weakened axle has to bear the brunt of such 
a strain it may readily be perceived that a partial dis- 
integration of the fibres will take place, which the vi- 
bration of a subsequent journey may complete. 

“ The evil alluded tomight be lessened to a consider- 
able extent by shunting and scotching each wagon 
separately, but such a system would incur a considera- 
ble loss of time, and hence I would suggest that each 
wagon be fitted with an improved and handy brake, 
and so do away with the necessity of “ scotching” alto- 
gether. 

“We occasionally read of a locomotive tank axle 
breaking, but such is of very rare occurrence, on ac- 
count of the brake being applied gradually. A crank 
axle broke the other day on a branch line noted for its 
steep gradient. The engines which do the work on 
that line, however, rarely leave it, and hence the brake 
axles are subjected to an undue amount of strain, and 
should in consequence be made of larger diameter, of 
extra tough iron (duly tested), and only allowed to be 
in use for a limited number of years.” 

The New Mining Locomotives. 

The Baldwin Locomotive Works have had on exhibi- 
tion for the last three days two mining locomotives, 
ordered for the Wilkesbarre Coal and Iron Company’s 
collieries in the third anthracite coal region. Mr. Par- 
rish wishes to find some substitute for the mule as a 
carrier in the mine. During a strike or other suspen- 
sion of work, a large stud of mules is a great expense. 
A locomotive costs nothing when it is doing nothing, 
and if well cared for does not grow old. 
lay is saved in the item of drivers. One man suffices 
to drive a locomotive ; and a few couplers to handle an 
entire train. The fire box is square and deep, and so 
little stoking is required, that the fire door need not be 
opened more than four or five times during the entire 
day. While the locomotive was standing on the track 
in the shop, the steam gauge indicated 120 pounds pres- 
sure in the boiler, and yet the engineer had laid a 
damper plate over the chimney hole. Had the chimney 
remained open, the safety valve would have deafened 
the shop. 
draft; but it was an evident fact. The machine was 
run across the floor at various speeds, started with ease, 
and stopped in the space of a foot or two. There was 
an appearance of perfect docility about it, which re- 
lieved us from all suspicion of accidents underground. 

On examining the working gear this little locomotive 


Another out- | 


It seemed difficult to explain this excellent | 


works just forward of the fire box. The connections 
are of course inside, on the cranked axle of one of the 
two pairs of drivers (of 80 inches), which are the only 
wheels. The fire box and low platform overhangs be- 
hind. As coal is always at hand, no coal space is 
needed, and the water-tank is folded over the top and 
sides of the boiler, acting as a jacket, and feeling quite 
hot to the hand. 

This tank holds 190 gallons, and the whole engine, 
with fuel and water, weighs nearly 15,000 pounds. The 
makers guarantee that it shall haul, under all circum- 
stances, with wet and dirty rails, on a level, 340 gross 
tons ; on a 60 foot gradient, 80 gross tons; and on a 100 
foot gradient, 50 gross tons. Under favorable circum- 
stances it willof course do more. 

The fire-box platform is covered with a light wagon- 
top roofto guard the engineer’s head. The extreme 
height is 5 feet 4 inches; extreme width, 5 feet 1 inch. 

Several engines, somewhat similar to these, have been 
constructed in Pittsburgh, and used in the mines of that 
neighborhood, giving satisfaction. These are somewhat 
simplified ; but not to such an extent as to interfere 
with their being taken readily to pieces, examined, or 
repaired. It is needless to say that they are made with 
conscientious care, and made strong, to bear rough 
usage at the hands of ignorant or thoughtléss persons. 
— United States Railroad and Mining Register. 

East River Bridge. 

In the New York Tribune it is stated that the Brook- 
lyn caisson was, on the 22d inst., in its position. It 
says: “The caisson is now at a depth of 45 feet below 
low water mark, making the timber 4 feet lower than 
the bed of the river. The structure, weighing 30,000 
tons, is supported by 74 stone piers, topped with brick 
work. These have been erected at proper intervals in 
the chambers of the structure, and are each four feet 
square, and built to within two feet of the roof of the 
chamber. The caisson has been sunk at the rate of from 
fifteen to eighteen inches each week since the time it 
was first placed at the bottom of the river. 

“ The filling in of the cavity beneath the caisson with 
concrete was begun last week. A wall of concrete will 
be laid-around the base of the structure from twelve to 
fourteen feet in thickness, from the top to the bottom of 
the cavity, to prevent leakage that might by any 
possibility occur from beneath the outer or bottom edge. 
After this has been accomplished, the compressed air 
will be allowed to escape, and the interior will then be 
the same as any underground vault. To prevent the 
accumulation of impure air, a current of fresh air will 
be constantly forced through the chambers. Seven 
thousand cubic yards of concrete will be required to fill 
the chambers and different flues or shafts connecting 
them, which work will be completed by March next. 
The caisson will then be one solid mass, ready for the 
stone-work upon which will rest the immense cables re- 
quired to sustain the roadway of the bridge.” 





OLD AND NEW ROADS. 


Utica, Clinton & Binghampton, 

An agreement has been entered into for leasing this 
road to the New York & Oswego Midland Company. 
By its terms the stockholders are assured six per cent. 
on the cost of the road, and that the road shall be com- 
pleted as a steam road to Utica, so as to connect with 
the New York Central at or near the depot, and this 
condition must be carried out before the contract goes 
into full operation. 

Walkill Valley, 

Twenty-three miles of this road were last week com- 
pleted, from Montgomery to New Paltz, in Ulster 
County. From this point to Rosendale, a distance of 
six miles, the road is under contract, and will be com- 
pleted by the 1st of January. It is expected that the 
remaining link, seven and a half miles long, to King- 
ston, will be laid early in the spring. The company 
obtained a charter from the last Legislature for the 
construction of the road all the way to Albany, on the 
west bank of the Hudson, making the line eighty-five 
miles in length. 

St. Louis & Southeastern, 

The Shawneetown (Ill.) Mercury, of Dec. 22, says: 
“The St. Louis & Southeastern Railroad Company has 
built fifteen miles of road in this county since June 
last, and has, under the same direction, cleared the 
right of way in Hamilton county through the Scatters, 
so as to enable the work to proceed during the next 





appeared to be as staunchly built and well finished as | 


any passenger 


ornament. 


engine, but was entirely without 
The two cylinders, 9 inches in diameter (in- 
side) by 12 inches stroke, lie under the front end of the 
boiler. The piston rods play between groups of our 
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square solid rods, and a simply adjusted link motion | line from St. Louis to Shawneetown is 140 miles long, 


year unimpeded by the waters that lie on those grounds 
until late in the spring. It has also got out a large 
number of ties in Hamilton county, between McLeans- 
boro and Equality, and is now letting tie and clearing 
contracts along the entire line, to be completed this 
winter, preparatory to the grading, which will be pros- 
ecuted whenever the weather will permit. The whole 


and will be finished within the year 1871, at a cost of 
about $3,000,000. The last rail on the Springfield & 
Illinois Southeastern road was laid last Thursday. At 
half-past 12 o’clock, the iron connecting Shawneetown 
with the network of railroads in Illinois was nailed 
fast, and at about 3 o’clock a through construction 
train ‘came rattling into town.’” 

Burlington, Cedar Rapids & Minnesota, 

The gap in the line, between West Branch and Cedar 
Rapids, is being rapidly closed up, and probably within 
the next two weeks cars will be running over the entire 
line, from Burlington to Cedar Falls, 163 miles. Ar- 
rangements have been made and the contracts let for 
an extension of the road northwest from Cedar Falls. 
Sodus Point & Southern, 

Mr. C. A. Canfield, Chief Engineer of the company 
says in his report : ‘“‘ The contractors commenced work 
on our road the 20th of September last. We have, at 
this time, fourteen miles graded, and shall have our 
road ready for the iron by the first of July next, and 
completed by the first of November. The completion 
of our line will connect Lake Ontario, by unbroken 
rail, with Washington, D. C. 


Ohio & Michigan, 

At a recent meeting held in Battle Creek, Mich., 
Gen. Parkhurst, of Coldwater, said “that at no time 
“had those having the management of the road in 
“thelr hands been idle, but had been continually en- 
“deavoring to promote its interest ; that arrangements 
“had been perfected for the ironing of the track ; 
“that the rolling stock would be secured through the 
“influence of the Pennsylvania Central, that road pro- 
“posing to work with and back up the Ohio & Michi- 
“gan, and that the right of way had been secured for 
“over 50 miles. He stated that at one place, known as 
“the hog’s back, in Gull Prairie, it had been found 
“upon survey that it would cost $75,000 just to grade 
“three miles, thus making it necessary to raise $62,000 
“more, and that of this sum $20,000 had been assessed 
“upon Gull Prairie, $21,000 to Battle Creek and $21,000 
“to Coldwater; that sufficient money had been raised 
“to grade the track, but that in this peculiar case it 
“would require $62,000 more to be raised, which must 
“be done immediately; that for this purpose this 
“meeting has been called.” A committee is endeavor- 
ing to raise the amount wanted, and it is believed that 
it will be obtained without much difficulty. 


Evansville, Henderson & Nashville, 

This road has been for some time in operation from 
Henderson, Kentucky, to Madisonville, 39 miles, and 
also from Hopkinsville, 36 miles to Guthrie, near the 
southern State line of Kentucky. Now we learn that 
the gap of 35 miles between Madisonville and Hopkins- 
ville is very nearly completed and it is expected that 
through trains will be running by the first of February 
next. 

Des Moines Valley. 

This railroad was completed to Fort Dodge on the 
23d inst. while the thermometer was 12 degrees below 
zero. Work on the extension from Fort Dodge north- 
westward will be commenced early next spring, and 
the line is to be completed to the Minnesota lines by 
the end of the season. The part of the road completed 
this season is but about 12 miles long. 

St, Louis, Council Bluffs & Omaha, 

A correspondent writes as from Gallatin, Mo., that 
this road, which has its southern terminus at Bruns- 
wick, on the North Missouri Railroad 18514 miles from 
St. Louis and is to extend thence in a northwesterly 
direction through Chillicothe and Gallatin, Mo., to 
Council Bluffs, lowa, connecting the Union Pacific and 
St. Louis by a short line, is making haste slowly. The 
track has been laid for most of the distance between 
Brunswick and Chillicothe for some time and it was 
reported months ago that this entire section and also 
that between Chillicothe and Gallatin was completed. 
But our correspondent informs us that the track was 
only completed to a point two miles south of Chilli- 
cothe two weeks ago, and has crept on very slowly 
since. He says, however, that work on the first 40 miles, 
the part of the line between Chillicothe and Council 
Bluffs, is going on. On the first 20 miles the grading is 
finished and the bridging istn progress. On the next 
20 grading is progressing. So far the work is under 
contract; but it is said that the road is to be completed 
to Council Bluffs during the year 1871. 

Albia, Knoxville & Des Moines, 

Hon. J. B. Grinnell has the contract for the construc- 
tion of this railroad, eleven miles of which, to a fine 
coal mine, is about completed. 

Boston & Albany, 

A meeting of company stockholders was called to 
meet in Boston on the 15th inst. to consider the con- 
solidation of the Albany & West Stockbridge Railroad 








Company andthe Hudson & Boston Railroad corpora- 
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tion with the Boston & Albany Railroad Company. 
There not being a sufficient number of the stockholders 
present no action was taken. 


North Grey Railway: 

A bill has been introduced into the Ontario Legisla- 
ture for the incorporation of the North Grey Railway 
Company, to construct a road from Collingwood to 
Meaford, in the county of Grey, a distance of twenty- 
two miles. The capital is $150,000 in shares of $100 
each. Directors may be elected as soon as one-fourth 
of the stock has been subscribed, and twenty per cent. 
paid thereon. The gauge is to be five feet six inches— 
same as the Northern—and power is asked to lease the 
road to the Northern Company. The railway must be 
commenced in one year, and finished within two years 
of granting of charter. 

Lexington, Lake & Gulf, 

This company, which intends to construct a railroad 
from Lexington, Mo., southward, according to the Lex- 
ington Register “has a large force of men and materi- 
‘‘als now on the line of the road and is prepared to 
“ prosecute rapidly the construction. The work to be 
“done embraces everything ready for the ties and iron. 
“The distance between the two points on said line, and 
“‘of work to be done, is about fifty-four miles, and un- 
“less there comes some unforeseen obstacle in the way 
“of the company, we expect to see trains running from 
“the Missouri River to Butler by midsummer. The 
“The work will begin at several points along the line 
“at once, and if the winter should prove fair will not 
“be suspended for asinglemoment. The contract time 
“is the first of July next, but the entire work is expect- 
“ed to be completed at a much earlier day.” Butler is 
the county seat of Bates county, and is about 70 miles 
south by west from Lexington, and 35 miles northeast 
of Fort Scott. 

Union Pacific. 

There has been a radical change in the divisions of 
this road for operating. Hereafter there will be but 
two divisions, the Eastern, from Omaha to Cheyenne, 
516 miles, and the Western, from Cheyenne to the junc- 
tion with the Central Pacific near Ogden, also 516 miles. 
The headquarters of the Western Division are at Ev- 
anston, where there are coal mines, where extensive 
shops are going up. 

Missouri, Kansas & Texas. 

The company have their line to the Arkansas river 
nearly graded. Southward they have three companies 
of engineers—one running toward Fort Smith, and two 
surveying and locating in Texas. It is the expectation 
to run trains to the Red River by January, 1871. 
The Texas surveying party had reached, when last 
heard from, Bear Creek, in Ellis county, about 100 miles 
south of the State line. 

Madison & Portage. 

The company has secured iron enough to complete 
the track to a connection with the Baraboo Air Line 
north of Madison, by which it will enter the city. It 
is to be completed immediately, so that trains may 
commence running. 

Chicago & Southwestern. 

On Thursday of the present week the iron was laid 
to a point three miles west of Drakeville, Davis county, 
Iowa, 21 miles from the crossing of the Des Moines 
river. The stations, as far as established, beyond the 
crossing of the river at Ashland are: Floris, 7 miles ; 
crossing of the North Missouri Railroad, (7 miles north 
of Bloomfield) 7 miles; Drakeville, 4 miles ; Unionville, 
12 miles ; Centreville, 12 miles; Bellaire, 7 miles. The 
road crosses the Iowa State line near the southwest 
corner of Wayne county, and the grading and bridging 
is completed to Trenton, Grundy county, Missouri, 44 
miles from Cameron. Between Princeton and Trenton 
the line will follow the grade of the Chillicothe & Des 
Moines City Company, whose charter now belongs to 
the Southwestern Company. From Leavenworth 
northwest to Cameron the road is completed, leaving 
but 44 miles of grading to be done, between Cameron 
and Gallatin. It is expected to have the iron laid south- 
westward as far as Centreville during the next month. 
Enough iron is now at hand to complete the road to 
within 100 miles of Cameron, and, if no delay occurs 
in the arrival of the balance, it is probable that the 
road will be opened through to Leavenworth by Au- 
gust next. 

Boston, Hartford & Erie. 

The Massachusetts Supreme Court has authorized 
the receivers of this company to make the contract for 
the completion of the road to Willimantic Conn., on 

the ground that such an extension would save the pro 
perty from depreciation, and render it more productive 
to all parties to the suit. 
Sabula, Ackley & Dakota. 

The Maquoketa ( lows) Sentinel learns that the work 

of grading on this road has been entirely suspended 


west of Preston, a point several miles east of Maquo- 
keta, and that the only work now being done is to bal- 
last up the road already completed. 

Quincy, Alton & St. Louls. 

The Alton (Ill.) Telegraph says: “It is now probable 
that the Quincy, Alton & St. Louis, and the Grafton & 
Alton Railroad Companies will be consolidated, and 
the road built under the bluffs from this place to Har- 
din; Calhoun county.” This would give a line close to 
the bank of the Mississippi westward about 18 miles 
to the mouth of the Illinois, and thence up the latter 
stream. 

Laclede & Fort Scott. 

This company desires to extend its road eastward 
from Lebanon (the line being under contract west of 
that place) to some point on the Mississippi River, or 
to a connection with a railroad beyond. There have 
been some reports of a connection with the Illinois 

Jentral, by way of St. Genevieve. The Lebanon Leader 
says, however, that no railroad has as yet offered to 
take hold of the line and aid in its construction. 

Kansas City & Memphis. 

This company advertises for proposals for the grad- 
ing, masonry and bridging of that part of the line from 
Springfield, Mo., west by north to Greenfield, a distance 
of 37 miles. Bids should be addressed to A. L. Morti- 
mer, Chief Engineer, Springfield, Mo. 

St. Louls & Keokuk. 

The St. Louis Journal of Commerce says: “We are 
confident the Joy interest will take hold of the St. Louis 
& Keokuk Railroad, and complete and equip it, in as 
good style and in much shorter time than any other 
parties, if the present company are disposed to co-op- 
erate with him. If he meets with proper encourage- 
ment, and builds the road, this will give us another in- 
dependent line through the very best part of St. Louis 
county. It will give each of the roads above named an 
independent connection with St. Louis ; and will afford 
us another short line to the Des Moines Valley at 
Keokuk and Burlington, there connecting with the rail- 
roads already built and building westward and north- 
ward ; and by the bridge at Keokuk we should nave 
another eastern and northeastern route.” 

Lansing & lonia. 

A party of surveyors has been sent to locate a line 
for the extension of the Lansing & Ionia Railroad north 
of Greenville. The citizens of Muskegon will strive 
to make that place the terminus of the road. 

Detroit, Howell & Lansing. 

John J. Bush, of Lansing, has taken the contract to 
supply ties and bridgetimber for the part of this road 
between Howell and Lansing, about 35 miles. 

New Orleans to Texas. 

The line which the New Orleans, Mobile & Chatta- 
nooga Railroad Company is constructing across West- 
ern Louisiana is graded from Algiers, opposite New 
Orleans, up the Mississippi nearly to Donaldsonville, 
about 70 miles. Before the end of February, this sec- 
tion of the road is to be in operation, and the company 
will be entitled to a subsidy of $750,000 in bonds from 
the State. Thence it is to be extended to Vermillion- 
ville. 

Pithole Vailey Railway. 

The following announcement is made by a circular 
dated the 15th inst. : 

“By virtue of a decree of the Court of Common 
Pleas of Venango county, Pa., the Oil City & Pithole 
Branch Railway was sold by the Sheriff of said coun- 
ty, October 28th, ultimo. 

“The purchasers thereof, having met in compliance 
with the Act of Assembly, have organized a new com- 
pany under the name of the ‘Pithole Valley Railway 
Company, and the following persons compose its Board 
of Directors and officers: A. H. Steele, President, Tio- 
nesta ; Sam’! L. M. Barlow, Charles Day, New York ; 
Samuel Rea, J. McQueen Woods, Pittsburgh, Pa.; David 
Jones, Ravenna, Ohio; Joseph G. Dale, Tionesta, Pa. 

“The following persons were duly elected officers for 
the ensuing year: A. H. Steele, President ; Charles 
Day, Secretary; John A. Dale, Treasurer; James T. 
Blair, Superintendent. 

“The general offices of the company are at Pithole 
City, Pa.” 

Canada Air Line, 

This entire line is now under contract, and is to be 
completed as soon as possible. 
Plymouth & Ligonier. 

Articles of association have been filed with the Sec- 
retary of State of Indiana ‘for the incorporation of the 
Plymouth & Ligonier Railroad Company with a capital 
stock of $1,500,000 in shares of $100 each. The pro- 
posed road is to extend from Plymouth or some point 
on the line of the Pittsburgh, Fort Wayne & Chicago 
road to Ligonier, or some place in the vicinity, on the 





line of the Lake Shore & Michigan Southern road, and 


is to pass through the counties of Marshall, Koscuisko, 
Elkhart and Noble, a distance of about thirty-eight 
miles. The following gentlemen, residents of Plymouth, 
are at the head of the enterprise: J. C. Cusham, C. C. 
Buck, C. E. Town, C. H. Reeve, -J.B. N. Klinger, and 
D. McDonald. 

Utica, Chenango & Susquehanna Valley. 

By the opening of this railroad to Norwich, trains 
can now run through from New York to that place via 
Scranton, and the coal fields of Pennsylvania are 
placed in direct connection with the Chenango Valley 
and Central New York. 


ELECTIONS AND APPOINTMENTS. 


—W. J. Latimer, of Big Rapids, has been appointed 
a mail route agent upon the Grand Rapids & Indiana 
Railroad. 

—At the meeting of the British Institution of Civil 
Engineers on the 6th inst., Mr. Walton W. Evans, of 
New York was elected a member. 





—The subscribers to the capital stock of the Portland 
& Rutland Railroad met at Portland on the 15th, and 
voted to accept the act of incorporation and to begin 
the construction of the road. The following directors 
were elected: Gilbert Mollison, of Oswego, N. Y.; 
William McEchron, of Glen Falls, N. H. ;. R.T. Hough, 
of West Leyden, N. Y.; John Cain, of Rutland, Vt. ; 
Frederick Billings, of Woodstock, Vt.; O. F. Fowler, 
of Bristol, N. H.; John A. Poor and N. G. Rice, of 
Portland; John W. Lane, of Hollis. The directors 
will meet in January to choose officers. 

—At a meeting of the stockholders of the Houston 
& Great Northern Railroad Company, on the 6th inst., 
the following directors were elected for the ensuing 
year: Moses Taylor, Wm. E. Dodge, J. 8. Barnes, 
Wm. Walter Phelps, W. M. Rice, W. J. Hutchins, C. G. 
Young, Cornelius Ennis, and T. F. White. The officers 
elected were: President, C. G. Young; Vice Presi- 
dent, W. Walter Phelps; Manager, C. E. Noble; 
Financial Agent, Jacob 8. Wetmore; Treasurer, B. A. 
Botts ; Secretary, T. B. Reynolds; Assistant Secretary, 
T. L. Blanton. 


—The directors of the Narrow Gauge Railway Com- 
pany (Texas) met at Houston and elected the follow- 
ing officers: President, Dr. I. 8. Roberts, of Houston ; 
George Pfeifer, Esq., of New Braunfels, Vice Presi- 
dent ; H. E. Perkins, Esq., Secretary ; Hon. T. H. Scan- 
lan, of Houston, Treasurer. 

—The stockholders of the Burlington, Cedar Rapids 
& Minnesota Railway Company met last week in Bur- 
lington, Iowa, and elected for directors: John H. Gear, 
C. P. Squires, J. H. Potter, J. W. Barnes, James Put- 
man, George Millard, J. H. Davey, J. S. Hurley, H. M. 
Ochiltree, B. 8. Cone, Jesse Holmes, E. K. Morse, Geo. 
Greene, Wm. Greene, J. F. Ely, W. W. Walker, S. L. 
Dows, D. W. C. Rowley, A. 8. Belt, J. W. Traer, Henry 
Clews. The new Board of Directors met and elected 
the following officers : Hon. George Greene, Cedar Ra- 
pids, President ; James Putman, Burlington, Vice Pres- 
ident; J. H. Davey, Burlington, Treasurer; R. M. 
Green, Burlington, Secretary. 

—D. H. Elliott, formerly of the National Land Com- 
pany and the North Missouri Railroad, has been ap- 
pointed General Southern Agent of the Kansas Pacific 
Railway. He will probably have his headquarters at 
Chattanooga, Tenn. His territory includes all the ter- 
ritory south of the Ohio River. S.A. Danforth, who 
has been connected with the road for some years is ap- 
pointed Northwestern Agent, with headquarters at 
Chicago. Mr. J. W. Sweeny is appointed General 
Eastern Agent, with headquarters at New York. 


—Mr. C. F. Clement, formerly of the ticket depart- 
ment of the Winona & St. Peter Railroad, has been ap- 
pointed Cashier and Chief Accountant pf the company. 
He succeeds Mr. C. T. Morris, who goes to the Pacific 
coast. 

—Mr. H. H. Rapp has been appointed General Agent 
| of the Rockford, Rock Island & St. Louis Railroad in 

Chicago. Mr. Rapp was years ago agent of the Michi- 
|gan Southern, and then of the “Chicago & Galena 
Union” at the South Branch. Afterward he represented 
the Illinois Central at Cairo and has also been con- 
nected with the American Merchants’ Union Express. 

—The following circular, dated December 26, 1870, 
has been issued by Mr. E. Sweet, jr., General Superin- 
tendent of the Rockford, Rock Island & St. Louis Rail- 
road: 

“Mr. Jas. R. Jones is appointed Assistant Superin- 
tendent of this company, to take the place of Mr. H. 
Loosley and Mr. W. H. Pettibone, Assistant Superin- 
tendents, resigned.” 

Mr. Jones has been for some time in the service of 
the company, holding the position, previous to this ap- 
pointment, of Superintendent of Construction. 34 
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the Fort Wayne, Jackson & Saginaw Railroad Com- 
pany. He is succeeded by Hon. P. B. Loomis, of 
Jackson, Mich. 

—The Lake Pepin & Omaha Railroad Company was 
organized at Rochester, Minn., on the 21st inst., by the 
election of the following gentlemen as directors : Aus- 
tin, C. H. Davidson, N. P. Austin ; High Forest, T. H. 
Armstrong ; Rochester, H. T. Horton, O. P. Whitcovab, 
G. W. Van Dusen, C. H. Chadbourn; Elgin, Geo. Bry- 
ant ; Plainview, O. Wilcox, H. P. Wilson; Wabashaw, 
Jno. B. Downer, Lucas Kuhn. The directors chose the 
following officers: President, H. T. Horton; Vice 
President, O. Wilcox; Secretary, T. H. Titus ; Treas- 
urer, O. P. Whitcomb; Attorney, T. H. Armstrong. 

—O©. W. Huntington, of Boston, has been elected 
President of the Maryland and Delaware Railroad 
Company. 


OLD AND NEW ROADS. 
[Continued from page 320.] 





Romeo & Western, 

The Michigan Air Line company, showing no dispo- 
sition to complete its line from Romeo westward to 
Jackson, Mich., a company with the above name has 
been formed which proposes to construct a line west- 
ward to Lansing to connect with the Peninsular Rail- 
road. 

Utica, Clinton & Binghampton. 

It is announced that this railroad has been leased to 
the New York & Oswego Midland Company and the 
Delaware & Hudson Canal Company. 

Los Angelos, San Bernardine & Central Arizona. 

A certificate of incorporation of the Los Angelos, 
San Bernardine & Central Arizona Narrow Gauge Rail- 
road has been filed in Sacramento. It is the intention 
of the corporators, at the head of whom is General 
Phineas Banning, to construct the road as early as pos- 
sible. 

Central Pacific. 

A telegram from New York reports that an impor- 
tant arrangement has just been consummated between 
the Central Pacific Railroad Company and the Pacific 
Mail Steamship Company. The Pacific Mail Steamship 
Company agrees to 8end all its passengers and freight 
from China over the Central Pacific road. TheCentral 
Pacific Railroad Company, in return therefor, agrees 
not to put on any opposition or other line of steamships 
from San Francisco to China. The first fruits of this 
arrangement are seen in 400 tons of teas and silks now 
being transferred from the Pacific Mail steamship 
at San Francisco, to the cars of the Central Pacific 
Railroad Company, for New York. 

Indianapolis, Cincinnati & Lafayette. 

Thomas Morris and Wm. Boaz, Receivers of the In- 
dianapolis, Cincinnati & Lafayette Railroad, on the 
38th inst., filed, in the Circuit Court, at Indianapolis, a 
report of their proceedings from the 26th of October to 
the 30th of November, an exhibit of the receipts and ex- 
penditures during that period. The Receivers pray for 
further instructions as to their duties, especially in re- 
gard to the surrender of the branch roads to the lessees. 
They were authorized to pay out of any moneys in 
their hands the rents due, and to become due, to save 
The exhibit shows the following result on 
the different roads, for the time named: Receipts and 
expenditures, main line, gain, $95,054.51; Martinsville 
Branch, loss, $1,629.34; Whitewater Valley Branch, 
gain, $1,299.15 ; Harrison Branch, gain, $2,631.32; Ha- 
gerstown Branch, $97.16. The account current 
was referred to a Master Commissioner for detailed ex- 
amination. The receivers were allowed until the 25th 
of January to file the inventory required by the court. 
The Receivers were authorized to commence legal pro- 
ceedings to terminate the leases of the road or either of 
them. They were also authorized to pay for the killing 
of stock, and judgments that were valid liens upon the 
company. They were also authorized to borrow 
$200,000 to pay the floating debt of the company, upon 
such terms and on such rates of interest as may be 
agreed upon, and to pledge such portion of the net 
earnings of the company as may be agreed upon to pay 
the principal and interest of said loans. 

Milwaukee & Northern. 

This road was opened for business from Milwaukee 
to Cedarsburg with an excursion train on the 28th inst. 
Kansas Pacific, 

The snow blockade was broken early this week. The 
delay was occurred by the formation of ice in the cuts 
which could not be cleared away without great labor. 
Snow fences are to be put up as rapidly as possible, and 
when these are completed there will be little danger of 
any considerable delay by snow. 

Western & Atlantic, 

This railroad, forms the sole approach to Geor- 

gia from the North, extending from Chattanooga, Tenn., 


the lessees. 


loss, 





—Hon. H. H. Smith has resigned the presidency of | 





southward to Atlanta, a distance of 138 miles. Accord- 
ing to an advertisement of the executive department of 
the State, bids were received for this line for the term 
of twenty years, at not less than $25,000 per month. 
On opening the beds, the lease was awarded to the fol- 
lowing gentlemen: John P. King, Joseph E. Brown, 
Alexander H. Stephens, John T. Grant, Benjamin H. 
Hill, E. W. Cole, Richard Peters, Wm. C, Johnson, 
Wm. 8. Holt, A. J. White, C. A, Nutting, Benj. 
May, E. Waitsfielder, W. C. Morrill, Simon Came- 
ron, H. I. Kimball, George Cook, Thos. A. Scott, 
Wm. T. Mathews, Wm. B. Densmore, H. P. Plant, 
Thomas Allen and their associates, making in all 23. 
Other bids were made, but the parties failed to comply 
with the law by tendering efficient security. The suc- 
cessful company is said to be one of the strongest ever 
formed in the South, and the shareholders represent in 
their own right over $5,000,000. Ex-Gov. Joseph E. 
Brown resigned his office as Chief Justice of the 
Supreme Court before putting in his bid, and has been 
unanimously elected President of the new company to 
whom the road is leased. 

A large number of the members of the corporation 
are better known as politicians than as railroad men or 
capitalists. Joseph E. Brown and A. H. Stephens are 
widely known as politicians. Benjamin H. Hill is one 
of the most active and popular Democratic stump speak- 
ers of Georgia. H. I. Kimball is a very wealthy 
resident of Atlanta. Simon Cameron needs no intro- 
duction either North or South. Thomas A. Scott is 
the ambitious and active First Vice President of the 
Pennsylvania Railroad Company, who has here found 
a new railroad to conquer. Thomas Allen is, we sup- 
pose, the Presldent of the St. Louis & Iron Mountain 
Company, which is likely to have close relations with 
this road. 

Milwaukee & St. Paul, 

The company had for two weeks the winter bridge 
over the Mississippi at Prairie du Chien, by which 
cars cross to the Iowa & Minnesota Division. 





TRAFFIC AND EARNINGS, 


—The following is an official statement of gross earn- 
ings and net income of the Union Pacific Railroad 
Company from June 1 to November 30, 1870: 


Gross Py o 





Net Income. 


ee concicetanths pencenwend $746,4 oo 327,298 20 
Peicsnenctcctuctessyecssesestevasd 643,458 44 255,108 06 
Dt cine ksedeee peiwakbaasabeens 664,050 83 314,720 90 
PS ccwctcchoccscsenacoscsss 728,520 93 442,362 77 
Di iticsctbconwseseesenneseanhh 719,697 80 373,093 52 
sb cassasiescrectsasoace 570,168 31 297,438 27 

Total six moeths........... $4,072,346 92 32 $2,010,021 72 





*A change in the eystem of accounts at Omaha has carried into 
December $50,000 of earnings that, under the old system, belong to 
the month of November. 


—In an address to the shareholders of the Milwaukee 
& St. Paul Railroad Company, the President says : 


The earnings of the Milwaukee & St. Paul nan Ore 
estimated for December) for the year ending Dec. 31, 
STD, We Ws GI ccc cc cncscbscescers 


$7,500,000 
The operating expenses (November and December being 


partly estimated) will be, say 62 7-10 per cent............ 4,703,000 
Tet COTMIRGA, GOP. ics ccc ccovvccdcccccevcccssossccces $2,797,000 
Interest on bonds for the year i8.............cccsceessseees 1,287,000 
Applicable to dividends, say..............sccccesccecsee.es $1,510,000 
7 per cent on $10,424,903 preferred WIDE. 00 rccccccccsceces 729,743 
TIE A a Re ERE $780,257 

7 per cent on $10,675,337 common stock.............-e000+8 T47, 277 
I vans ake sisnciasnins 000 desernnbederesascnrnion $32,980 


The company now own and operate 1,018 miles of 
railway. The average number of miles operated by 
the company during 1870 is 950, making the average 
earnings, say $7,900 per mile. The earnings per mile 
for 1869 were $8,450. Had the earnings of 1870 been 
the same per mile as 1869, the gross earnings would 
have been, say $8,027,500. 

—The Chicago & Northwestern Railway Company 
publish the following comparative statement of earn- 
ings and expenses for the six months of the fiscal years 
1869-70, ending Nov. 30: 

Operating Ex., 























Gross Earnings, int. rents, etc., Net aeons, 

1869. 1869. 
Ee $976,433 15 $275,517 49 
ME uhiecssneeeasoeen 1,045,553 21 111,503 17 
re 790,606 83 24 "366 92 
September... ° 836,534 86 469,137 89 
ESS 1,007,384 50 364,395 89 
November 874,464 96 265,680 37 
$5,530,977 51 $1,733,601 73 

1870. 1870. 
isssccebesscesns $788,987 96 $350,296 17 
GED cccccoccccessces 938,033 47 96,359 41 
(eae 662,336 34 565,176 55 
September 692,663 83 566,618 27 
LS ee 793 402,544 51 
November 604,415 12 433,548 73 
$4,590,230 36 $2,114,543 64 
DORRORD, on cssnives shteeniteee © Andee 680,941 91 
DOCTORSS......202 0000 kt ee ee 
Balance to credit of income account, May 31, 1870...... $541,424 29 
Net earnings, stx months ending Nov. 30, Ris ocsannak 2,414,543 64 
Total net ine as of November 30, 1870. .......$2,955,967 93 
Deduct 5 per cent. dividend, payable Dec, 36, 1870 pegeinne 1,750,940 00 
Surplus December 1, 1870........... crcccccceeccceGh 00,080 98 





—The receipts of the Great Western Railway of 


Canada for the week ending December 2, 1870 were : 


IE bcc cdasegonsdbiey asee babaebeaoabh ovbained 
Freight and Live Stock 
Mails and sundries 








MISCELLANEOUS, 


—The Detroit & Milwaukee Railroad Company, ad- 
vertising that a sleeping car will be attached to the 
“Saginaw mixed train” leaving Detroit at 11:30 p. m., 
adds, “Passengers desiring to retire to their berths be 
fore that time can do so.” 

—In the railroad bond market last Tuesday there was 
a panic in Union Pacific securities, which seems to 
have been brought about by Boston orders to sell with- 
out limit. The first mortgages declined to 72% on the 
report that the January interest will not be paid, not- 
withstanding the fact that it has been officially prom- 
ised. Land grant bonds of this road tumbled to 53, in- 
come bonds to 82, and the stock to9. There was a rally 
in the afternoon, and some of the loss was recovered. 


—The House of Representatives, a short time since, 
called for a statement of the amount of government 
freight transported over the Pacific railroads ; also the 
amount sent to California by sea. The railroad state- 
ment for the year ending June 30, 1870, is as follows 
There were transported over the Union Pacific Railroad 
6,512 persons and 9,359 tons of stores. Total cost, 
$557,537. Over the Central Pacific Railroad of Califor- 
nia, 2,512 persons and 1,059 tons of stores. Total cost, 
$87,957. Kansas Pacific Railway, 4,618 persons and 
6,854 tons of stores. Total cost, $236,744. Total cost 
for persons and stores, $882,235. One-half of the cost 
of this transportation has been retained by the United 
States to pay the interest of the bonds advanced by the 
government to the companies ; the other half has been 
paid at the Treasury in money. 


—There is a case now before the Supreme Court of 
Iowa, on an appeal from Marshall county, entitled H. 
E. J. Boardman vs. The Chicago & Northwestern Rail- 
way Company, which involves nearly all of the vexed 
question concerning State control of railroad freights 
and fares. The Des Moines Register gives the follow: 
ing summary of the case: 

“The plaintiff in this case brought suit to recover 
$400 statute penalties, under Section 2 Chapter 169, 
Laws of Ninth General Assembly, for overcharges on 
goods from Chicago to Marshalltown. The statute of 
Iowa provides that, in the month of September of each 
year, every railroad shall fix its rates of freights and 
fare, which shall be posted up and so remain during 
the year. For receiving higher rates of freight and 
fare than thus established, the company shall forfeit not 
less than $100, nor over $200, for each offense to the 
person -injured and sueing therefor. On this provi- 
sion of the statute, Boardman sued the Northwestern 
railroad. Jury found for defendant, and Judge Chase 
set the verdict aside and granted a new trial. From 
this the plaintiff appeals, on the ground that the law 
of the Ninth General Assembly, so far as applicable to 
that case, is repugnant to the Constitution of the 
United States and the laws of Congress, and null and 
void ; and that Congress has the sole power to regulate 
commerce with foreign powers and among the several 
States. By act of Congress, June 15, 1866, every rail- 
road company in the United States whose road is op- 
erated with steam, is authorized to convey passengers 
and freight on their way from any State to another, and 
to receive compensation therefor. In this case the di- 
rect issue is presented whether the State can interfere 
to regulate the price of freight going from this State 
to another, or coming from another State to this, or 
passing from another State through Iowa to a third 
State. If the court should hold that the Congress of 
the United States has exclusive control of such com- 
merce and such rates of freight and fare, the great 
practical question, so far as nine-tenths of the business 
of railroads is concerned, will be settled.” 


—The Cincinnati Gazette says : 

“ What this city most needs for her commercial pros- 
perity is first-class railroad talent in the first place, and 
a hearty support of it on the part of our merchants and 
capitalists. There is not now a line of railroad run- 
ning out of this city that is controlled here, and the 
frequent complaints made of discriminations in freights 
against this city we are powerless to prevent. If we 
had men to take hold of our railroad system, such as 
the trunk East and West lines of railroads have at 
their heads, the trade of this city would rapidly increase . 
See what the President of the Baltimore & Ohio Rail- 
road has done for the city of Baltimore, and not a whit 
behind is the Pennsylvania Railroad in the interest of 
the city of Philadelphia. Who is the coming man?” 











































































































































THE RAILROAD GAZETTE. 





[ Dec. 81, 1870. 











PUBLISHED EVERY SATURDAY. 








OONTENTS. 


Page. '|GENERAL RAILRoAD News. 
en & Engineering. ot 
his baivnrbiveesdeos es 9 
Old BF New Roads.319 & 321 
— and Appoint- 


ILLUSTRATIONS. 

Diagram of Business, Ex- | 
mses and Renewals " | 
ONIN 4c < cds cashess 313 

Permanent Way..... oS a Pra 20 

Trafic aoa Earnings...... 321 

Miscellaneous............. $21 
Work of the Kansas Pa- 

cific Railway in 1870..... 323 


Aga Register of Earnings...... 323 
Independent Feed Pumps 
for Locomotive Boilers. .314 Eprror1ars. 


Louisville Railroad News.315 Construction of Railroads 
in Illinois during the 


CONTRIBUTIONS. 
The Brake Question....... am 
7, As gg on Dead Weight 


SELECTIONS. WON POEs is Sccsccsiosses 322 
Perils of ai oe Building. .315 Mr. Fairlie’s Letter........ 322 
Stability Narrow Completion of the Winona 

SORE Ea 315 Eastern Connection..... 323 
Permanent Way........... 316 The Master Car Painters’ 


Locomotive Improvement. 317 COMVOMBOR 2 2 .00cccsc0 ec 323 





Austrian Railroads in 1869.318 The India Narrow Gauge 

Safety Valves _.....-.... Es: 323 

Railway Expenditure—The Southern Ticket Agents’ 
Traffic Charges.......... 325 Te. 








» INDEX TO RAILROAD ADVERTISEMENTS. 


race Paes. 
Chicago, R. I. & Pacific...... 831 | Chicago, Alton & St. Louis. .332 


Kansas City, St. Joseph & Chi. Burlington & Quincy. . . .832 

Council Bluffe.........000. 333 | North Missouri.............. = 
Kansas Pacific............... $31 | Pacific of Missouri........... 
Chicago & Northwestern..... 331 | Pennsylvania & Ft. beens ‘88 
POMPEII ccicccdnececsnsas 333 | Erie Railway 





Western Union......... 
Milwaukee & St. Paul.. .. 
Hannibal & St. —_— bees ves 





| 

| Illinois Central. 
| Michigan Southe: 
| a Central. . 











Editorial Announcements. 





Correspondence.— We cordially invite the co-operation of the 
Railroad Public in affording us the material for a thorough 
and worthy Railroad paper. Railroad news, annual reports, 
notices of appointments, resignations, etc., and information 
concerning improvements will be gratefully received. We make 
it our business to inform the public concerning the progress of 
new lines, and are always glad » receive news of them. 


Tnventions.— Those who wish to make their inventions known to 
railroad men can have them fully described in the RAILROAD 
Gazerts, if not previously published, FREE OF CHARGE. 
They are invited to send us drawings or models and specifica- 
tions. When engravings are necessary the inventor is expected 
to furnish his own engravings or to pay for them, 


Articies.—We desire articles relating to railroads, and, if 
acceptable, will pay liberally for them. Articles concerning 
railroad management, engineering, rolling stock and machinery, 
by men practically acquainted with these subjects, are especially 
desired. 


Engineering and Mechanics.—Mr. M. N. Forney, Mechan- 
ical Pngineer, whose office isat Room 7, No. 72 Broadway, New 
York, has been engaged as Associate Editor of this journal in 
charge of these departments. He is also authorized to act as 
our agent 


Removal —About the tenth of January next the office of the 
Railroad Gazette will be removed to Nos. 110 and 112 Madison 
Street. 


[297 Our Prospectus and Business Notices will be found 
on the last page. 








CONSTRUCTION OF RAILROADS IN 
DURING THE YEAR 1870, 


ILLINOIS 





During the past two years there has been remarkable 
activity in. the construction of new railroads through- 
out the Northwest, but nowhere more than in Illinois. 
The special law passed by the Legislature in the winter 
or carly spring of 1869 made it very easy to obtain aid 
from the country along the lines of projected roads, 
and the expected total and abrupt revocation of this 
facility by the new constitution which went into effect 
last August, hastened the organization and execution 
of schemes which otherwise might have been post- 
poned. 

Among the lines constructed are some of great im- 
portance, and others whose value will probably be 
greater to the constructors than to either their owners 
or their patrons. 

It is noticeable that nearly all of the lines constructed 
have been south of the latitude of Chicago. The only 
exceptions we believe are the Geneva & St. Charles 
Branch of the Chicago & Northwestern, | a line 214 
miles long which was opened on the 29th inst. . and 
some work on the part of the Chicago & Iowa Railroad 
between Rochelle and Oregon, which was graded long 
ago, and was to be ironed if possible by the close of 
the year. 

We give below an account of the work done this 
season : 

Chicago, Danville & Vincennes—This railroad, which 
is to extend from Chicago nearly due south to the Ohio 


_ River, has not made very rapid progress the past year. 


The year previous it was completed from Dolton, 20 


miles south of Chicago, whence its trains enter Chica- 
go over the Pittsburgh, Cincinnati & St. Louis line, to 
Momence, a distance of 35 miles. A few weeks ago the 
line was opened to St. Anne, ten miles further south, 
and efforts were to be made to complete it to Watseka, 
on the Toledo, Peoria & Warsaw Railway, 62 miles 
south of Dolton, this winter. 

Plymouth, Kankakee & Pacific—Considerable grading 
has been done on the part of this line in Illinois, until 
lately known as the “ Kankakee & Illinois River Rail- 
road.” It is to extend from Kankakee nearly due west 
through Dwight and Streator to Lostant (on the Illinois 
Central 14 miles south of La Salle) and thence north- 
westward to Bureau Junction, on the Chicago, Rock 
Island & Pacific road 114 miles from Chicago. It is 
said to have support from the Pennsylvania Railroad 
Company. 

Chicago, Pekin & Southwestern—Some grading was 
done on this line last year. This year the roadbed has 
been substantially completed from Marseilles (on the 

tock Island road eight miles east of Ottawa), south- 
easterly nearly to Pekin, 65 miles. Some work has 
also been done on the part of the line from Marseilles 
northeastward through Plainfield on the way to Chica- 
go. The route is not determined, we believe, through 
Cook county. 

Fairbury, Pontiac & Streator.—This is a line from 
Fairbury, a station on the Toledo, Peoria & Warsaw 
Railway 59 miles east of Peoria, northwestward through 
Pontiac to Streator, a distance of 30 miles. The grad- 
ing was completed a few weeks ago. 

Ottawa, Oswego & Fox River Valley.—This road, which 
is to be operated by the Chicago,;Burlington & Quincy 
Company, will be completed in a few weeks from Auro- 
ra, 3814 miles westof Chicago, southwestward along Fox 
River to Ottawa, and thence due south to Streator, a 
distance of 70 miles. Of this, the section between Ot- 
tawa and Streator, 16144 miles was graded and partly 
ironed last year. The line is to extend north of Auro- 
ra to Geneva, nine miles, and that part of the road is 
graded. 

Chicago & Iowa.—This road, the construction of whicn 
was commenced about the first of September, is com- 
pleted, or very nearly so, from Aurora westward to 
Rochelle, a distance of 42 miles. Thence to Oregon, 
about 20 miles, the grading was done more than a year 
ago. A strong effort was to be made to complete the 
track laying on this part of the road, but there were 
some difficulties in the way which may not have been 
quite overcome so soon. 

Mendota & Prophetstown.—This line, which is a branch 
of the Chicago, Burlington & Quincy Railroad, was 
not commenced until November, but it has been prose- 
cuted with such energy that it is now nearly or quite 
completed. It extends from Mendota westward to Rock 
River at Prophetstown, a distance of 48 miles, occupy- 
ing the old line of the “Illinois Grand Trunk Rail- 
road” on which some grading had been done. 

New Boston & Keithsburg.—This is another branch of 
the Chicago Burlington & Quincy road, extending from 
New Boston southward along the Mississippi six miles. 
This road was constructed within twelve days. 

St. Charles Branch.—This is a line two-and-a-half 
miles long extending from the Northwestern at Geneva 
northward on the west side of Fox River to St. Charles. 
It is but just compleeed. The Northwestern operates it. 

Rockford, Rock Island & St. Louis.—This is the long- 
est new road in the State. Its main line extends from 
Sterling, 110 miles west of Chicago, by way of Rock 
Island, Monmouth, Bushnell, Vermont, and Beards- 
town to Upper Alton, 270 miles, whence it runs its trains 
to East St. Louis over the St. Louis, Alton & Terre Haute 
Railroad. It has also a line from Sagetown, nine miles 
northeast of Burlington, northward along the east bank 
of the Mississippi to Keithsburg, 20 miles. This 
branch, the 52 miles of the road between Sterling and 
Rock Island, a branch of this section 11 miles long to 
coal mines, and 57 miles from Beardstown southward, 
were completed last year. From Beardstown to Rock 
Island, 180 miles, most of the grading and all of the 
tracklaying have been completed this year. 

Chicago & Alton —During the year this company has 
obtained a branch from Dwight westward through 
Wenona to Lacon, 55 miles, and a branch of this branch 
southward to Washington, 27 miles. From Dwight to 
Wenona, 35 miles, the road was nearly completed last 
year. This company has also partially completed the 
road bed for a line from Roodhouse westward to the 
Mississippi, opposite Louisiana, Mo-,a distance of 37 
miles 

Lafayette, Bloomington & Mississippi—This line from 
Bloomington nearly due east to the Indiana line, about 


Indianapolis, Bloomington & Western.—The greater part 
of the section of the road in this State was completed 
last year, but a section between Urbana and Blooming- 
ton was ironed this year, and the entire line from Pekin 
to Indianapolis put in operation. 

Gilman, Clinton & Springfield —This new road, ex- 
tending southwestward from Gilman, on the Illinois 
Central, about 120 miles to Springfield, has been entirely 
graded this season. It is said to have help from the 
Pennsylvania Railroad Company. 

Decatur & East St. Louis.—This railroad, extending 
from Decatur 108 miles in a southwesterly direction, 
was graded and partly ironed last year, but has been 
completed this season. It is now a part of the Toledo, 
Wabash & Western Railway . 

Quincy & Carthage—This road extends from Quincy 
northwestward 40 miles to Carthage. It has been com- 
pleted but a few weeks. The Chicago, Burlington & 
Quincy Company operates it. 

Pekin, Lincoln & Decatur.—This road is nearly all 
graded, and from Pekin to Delavan, 15 miles, is in op- 
eration. It will, when completed, form a line 65 miles 
long, from Decatur northward. The Toledo, Wabash & 
Western Company has leased it. 

lllinois Farmer's Railroad.—Of this line about 18 miles 
have been constructed, from Jacksonville southeast- 
ward to Waverly. 

Springfield d&: Minois Southeastern—The part of this 
road from Pana to Springfield, 42 miles, was completed 
last year ; also a large part of the grading from Edge- 
wood southward. During the past year the line has 
been completed from Edgewood to Shawneetown, 98 
miles, forming a connection with the Illinois Central at 
the former place. During the present year, also, the 
company has graded a line from Springfield northwest- 
erly te Beardstown, 45 miles. This was to be completed 
by the end of this ygar. 

St. Louis, Vandalia & Terre Haute—This road was 
opened for business last year between St. Louis and 
Effingham, 98 miles. More track was laid that year, but 
the entire line was completed last spring. It is now 
one of the busiest roads in the State. Its entire length 
is 165 miles, 5 of which are in Indiana. 

St. Louis & Southeastern.—This company had 25 miles 
of road, from Nashville to Mount Vernon, completed 
last year. The past season it has connected this sec- 
tion with St. Louis by a line 51 miles long, has con- 
structed 13 miles of road from Shawneetown westward 
to Equality, and has let contracts for the completion of 
the road to Shawneetown and a branch to Evansville. 

Belleville & Illinois Southern.—This road, an extension 
of the old Belleville road, has been completed this year 
from Lively, 15 miles southeast of Belleville, to Du- 
quoin, 40 miles, and trains are now running ever it and 
the Illinois Central, between St. Louis and Cairo. 

Chicago & Rock River—Some grading has been done 
on this line between Rock Falls and Amboy A con- 
tract was let a year ago for the construction of the 
entire line, but the contractors did not proceed with 
their work. 

In this enumeration we have omitted several lines 
which have had some grading done, our information not 
being very definite concerning them. 








MR. FAIRLIE’S LETTER. 


Mr. Fairlie has sent us a second Ietter, with some 
figures from the Milwaukee & St. Paul Railway report 
for the year 1867, intended to confirm the statements 
made in his letter which we published last week. 

It will be observed that Mr. Fairlie takes certain 
statements which we gave as to the composition and 
weight of an “ordinary” American train, and makes 
his estimates therefrom. The figures there given were 
for the purpose of estimating the carrying capacity of a 
train and its proportion to the dead weight. Even ifthe 
number of cars there given is the “ average” number 
in America, it will not be safe to assume that it is the 
average number on the Milwaukee & St. Paul or any 
and every American railroad. More definite reports 
would be necessary in order to determine anything 
with respect to the average car load on thisline. We 
have not been able to find the report Mr. Fairlie refers 
to, but the figures in the same company’s re- 
port for the year 1869 are not very much different. 
The figures which we gave last week are more definite, 
and though, of course, the addition of the engine and 
tender weight would make the disproportion between 
dead and paying weight much greater than was there 
shown, it would yet be much less than Mr. Fairlie 
claimed in his paper on the “ Gauge of Railways of the 
Future,” so far as freight trains are concerned, at least. 
In the examples which we gave last week, we would 








70 miles, has been graded and made ready for the iron 
within the past year. It is said to have support from 





the Pennsylvania Railroad Company. 


have probably 1.80 to 1 instead of 1.49 to1. The differ- 
ence would be much greater with passenger trains, con- 
cerning which, however, itis not easy to obtain statis- 
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tics. The most definite we have been able to find are 
those givenin the report of the New York & New Haven 
Railroad Company for the year 1869. We quote from it 
the following : 


Number of passengers moved one mile....................- 69,297,430 
ee gl ee rae 610,836 
Average weight of passenger trains loaded................ 130 tons. 
Average number of passenger cars per train................ » 6 


By dividing the number of passengers moved one 
mile by the number of miles run by passenger trains, we 
obtain 113 as the average number of passengers per 
train, who, at 140 tbs. each, will weigh 15,820 ths. 

The proportion of the dead to paying weight in 
this average train must be estimated after subtracting 
the weight of the baggage, express and mail cars, of 
which there is one on all trains, and probably two on 
one-half of the trains on this road (one mail and one 
baggage and express car). Estimating the average 
weight of these with their loads at 17 tons, and adding 
the (nearly) eight tons of passengers, we have 25 tons to 
subtracted from the 130 tons of the average passen- 
ger train. Thus we obtain 105 tons as the weight of 
passenger cars, engine and tender. These 105 tons, or 
210,000 tbs., carry 15,820 tbs. of passengers, a propor- 
tion of 1344 of dead weight to one of paying load, 
which is certainly very far from 29 to 1 or even 25 to 
1. Itis only fair to say that this road has an excep- 
tionally heavy passenger traffic, and that few other 
lines would be likely to make so good a showing. 

The report of the Michigan Southern & Northern In- 
diana Railroad for the year ending February 28, 1868, 
to which Mr. Fairlie refers, shows an average of 70 
passengers and 84 tons of freight per train, but no 
figures are given by which the number of cars per train 
can be estimated. 

We hope at some future time to give fuller statistics 
on this subject. Railroad men will do us and the pub- 
lic valuable service by sending us any statistics of 
weight of cars, average number per train, average car 
and train load, etc., on their several lines. 








WORK OF THE KANSAS PACIFIC RAILWAY 
IN 1870. 


An officer of this company furnishes us with the fol- 
lowing account of its business during the past year : 

The Kansas Pacific Railway was completed, and 
trains commenced running through to Denver, August 
15, 1870. 

The line of the Kansas Pacific Railway now in ope- 
ration is as follows 


Main line, Kansas City, Mo., to Denver 
Branch, Lawrence to Leavenworth....... 


639 miles 
34 miles 





OS a 4in'nin'g:0.sn8 54004008 4eeencnesansbegeun ends nsongeed 678 miles 
Making connection at Denver with the Denver Pacific 
Railway, which runs northward to Cheyenne, where it 
connects with the Union Pacific Railroad, forming a 
through line to California and the Pacific slope. The 
iron on the last 210 miles of road, from Eagle Tail to 
Denver, was laid since January 1, 1870. 

The following statement shows the earnings and ex 
penses of the road for 1870 (estimated for November 
and December) : 


Gross earnings, transportation department................ $3,500,000 
Operating expenses, transportation department........... 2,400,000 
Estimated net earnings..............60 — seeecccecs $1, 100,000 000 
Average number of miles in operation during the year........... 4 
Estimated earnings per mile—i870................sceesceceeee $5, 25K 
Earnings per ARUN UMN on oa viceen Sonapichiiaces sntencitabanse 5, Om 
Estimated increase per mile—1870.................020000 31,175 175 


The importance of the business of this company and 
its rapid and steady increase is shown in the following 
statement of the gross freight tonnage of the road dur- 
ing three years, with the average number of miles in 
operation (estimated for December, 1870) : 


1868. 1869. 1870. 
WO iskc a nenctavesavanseecaees 124,377 175,518 301,500 
Average No. miles in operation. 403 438 557 


The construction material transported was, in 1869, 
21,000 tons; in 1870, 28,000 tons. 

Showing an increase in commercial freight in 1870 of 
119,000 tons, or 77 per cent., while the increase in mile- 
age is only 26 per cent. 

The following is the present equipment of the road, 
which is first-class in every respect : 


DRAIN 560.5202. tsacnrdendhteassaloatind<mebadaous 16 
i I AAS SARE ee 43 
oe a ee ee errr pa 6 
Baggage, mail and express CAPs..............02ccccccesccceseres 5 
Freis ght sinc ata chasivasecseesscnstakdetueeeabebenssebe rene 1, 150 | 


The road gives promise of a large increase of its bus- 
iness during the coming year. 
The shipments of cattle for the year (estimated for | 
December) amounted to: 
6,000 car loads—or 140,000 head 
ft eo Dae on 2,500 car loads—or 50,000 head 
Estimated increase (180 per cent.)..4,500 car loads—or 90,000 head 
The sales of land during the year have been about 
120,000 acres for about $400,000, an average of $3.331¢ 
per acre. The sales have been made entirely to actual 
settlers, and have been made chiefly through the agency 





| road, Vi ice — sident ; 








of the National Land Company, whose extensive facili- 
ties for cheap transportation from all parts of Europe 
and the United States, enable them to offer to emigrants 
the most superior advantages for purchasing and set- 
tling Western lands. 








Completion of the Winona Eastern Connection. 


The section of the La Crosse, Trempeleau & Prescott 
Railroad between La Crosse and Winona, better known 
as the “Winona Eastern Connection,” is at last com- 
pleted, and will be formally opened to-day. We dare 
not say how many times it has been announced that 
this road would be completed within a few months. 
Nearly all the grading was completed long ago, and 
several times the work has been resumed with the full 
intention of completing it; but something has caused 
the work to be suspended. At last the iron is actually 
down, a temporary bridge across the Mississippi at 
Winona has been constructed, and to-day trains will run 
through between Winona and La Crosse. 

The road is important now as affording an outlet to 
the Winona & St. Peter Railroad, which heretofore has 
been weather-bound during the winter, unable to send 
freight and passengers eastward except by sleighs. Its 
eastern business could be carried westward from Wino- 
na to Owatonna, 90 miles, and thence take the Milwau- 
kee & St. Paul road to Prairie du Chien, but this route 
is too circuitous. The new road gives a direct connec- 
tion, by a line 27 miles long with the La Crosse Divi- 
sion of the Milwaukee & St. Paul Railway, about three 
miles above La Crosse. By it the distance from Winona 
to Milwaukee is 220 miles, and to Chicago by way of 
Milwaukee 305 miles. 

But the importance of the new line will be greatly in- 
creased when the Baraboo Air Line and the St. Paul & 
Chicago roads are completed. It will then form a link 
in the shortest line between Chicago and St. Paul, and 
will probably receive the largest part of the traffic be- 
tween Minnesota and this city. 














The Master Car Painters’ Convention. 








At the meeting of master car painters held in Boston 
on the 9th of November last, little more was done than | 
to effect an organization. There were present seven- 
teen master painters, all from New England shops ex- 
cept one. The purposes of the association were de- | 
clared in the following resolution : 


Resolved, That we, the master car painters of the United 
States, have assembled here for the purpose of promoting 
the interests of the craft, by discussing the different methods 
now used in painting rolling stock on railroads—knowing 
that, by a general discussion of the subject, we may all profit 
by the experience of others, and become more proficient in 
our craft and of increased service to the corporations employ- 
ing us. 


A committee consisting of W. L. Scott, of the Boston 
& Lowell Railroad, Samuel Lunt, of the Fitchburg 
Railroad, and James Platt, of the Old Colony & New- 
port Railroad, was appointed to ascertain the most 
practical method of detecting adulterations in paints 
and other materials used in painting. 

It was determined to hold the next annual me eting | 
at the St. Nicholas Hotel, New York, September 6, 1871, 
at which all master car painters are invited to be | 
present. 

The present officers of the organization are Joseph | 





Hill, or. of the Portland & Kennebec Railroad, ped 
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and M. W. Stines, of the i 
& Albany Railroad, Secretary and Treasurer. 








REGISTER OF EARNINGS. 





FOR THE SECOND WEEK IN DECEMBER. 
Mic higan ( entral SRR GE, Be cs ene” §=— seve went ese $93,795 44 


Se ,, SI wn ect 050 000-0280 00000000 80,297 70 

Bncrense (AO POP GUE Doc cc ic cscccccscccccedsccces $13,497 74 
Pacific of Missouri i PL ta tade. nebeaeiaet 70,980 00 
(355 miles), 1869.. on 59,027 00 

Increase (20% per cent.).. ease “#11,95 953 00 

St. Louis & Iron Mountain (210 miles), 1870.. $32,731 96 


(210 miles), 1°69 21,810 07 








Saat baka $10,921 89 


Marietta & « ‘incinnati Ce SR, Bc ctaceccnscncncese -. 708 00 
(251 miles), 1869.... . again 5,456 | 


Increase (50 per cent.).. 


Increase (24% per cent.).... . $6,252 00 


FOR THE THIRD WEEK IN DECEMBER. 


| Mic higan Cc entral (SB4 auilest, 16700,......5..0%0% bee Sees - $9,872 5 
DU MOR), TIE. o cciccavcscceccee 75,824 92 


Increase (96°64 per cemt ).... ....ccc cee censccccees $20,047 13 


Chicago & Alton LS eee $90,239 44 
(43° miles), 1869........ ; 83.925 75 





Increase (7% per cent.)......... $6,313 69 








Southern Ticket Agents’ Meeting. 

A convention of the general ticket agents of the Southern 
railroads will be held in Atlanta at the Kimball House on the | 
23d of January proximo. The object of the meeting is to 
revise rates. 





THE INDIA NARROW GAUGE RAILROADS. 


The question of the proper gauge for a secondary 
system of railroads in India was recently submitted by 
the Indian Government to four eminent persons. One 
of these, Mr. John Fowler, reported in favor of a 8 ft. 
6 in. gauge; the others recommend a 2 ft. 9 in. gauge ; 
which is just half the width of the standard gauge of 
the India. 

Mr. Fowler has had experience in working railroads 
of gauges varying from 3 ft. to 7 ft. He recommends 
that the weight upon each of the driving wheels of the 
narrow gauge road be limited to 344 tons, and he be- 
lieves that there need be no more than two tons upon 
each with a 3 ft. gauge. As to the carrying capacity 
of rolling stock of various gauges he says : 

“On this point I would observe that it isa great 
mistake to assume that, between a 3 ft. 6 in. gauge and 
a 2 ft. 9 in. gauge there is no sensible difference of car- 
rying power in passenger and goods vehicles. With 
gauges wider than 3 ft. 6 in., it is true, the full width of 
vehicle which can be obtained within the limits of per- 
fect stability is seldom or never used, or with the In- 
dian standard gauge, carriages might be 11 ft. wide ; 
and this is the réason why, in the case of the wider 
gauges of 4 ft. 81¢ in., 5 ft. 6 in., and 7 ft., the carrying 
capacity of vehicles varies only slightly. With gauges 
of 3 ft. 6 in. and less, however, where the full width is 
necessarily utilized, the ci arrying capacity becomes ex- 
actly proportional to the square of the gauge, or as 49 
is to 30, which is 63 per cent. in favor of the 3 ft. 6 in. 
gauge as compared to 2 ft. 9 in. In India, where the 
climate demands greater space for the comfort of pas- 
sengers, where bulky light goods, such as jute and cot- 
ton are largely carried, moh where suitability for mili- 
tary transport is an important consideration, this dif- 
ference in carrying capacity (when obtained as in this 
case, Without extra cost) is peculiarly valuable.” 

Mr. Fowler’s report on the comparative cost of dif- 
ferent gauges is especially worth noting : 

It has been said, however, that the cost of a railway 
is in proportion to its gauge. 

I almost feelit necessary, in such a communication 
as this, to apologise for cailing attention to the fallacy 
of this assertion. I have, however, found such remark- 
able confusion or misapprehension on this point exist- 
ing in the minds of persons who take an interest in this 
important question of light and cheap railways, that I 
am tempted to say a few words on the subject. 

In the first place, it is obvious that grud/cnty are not 
affected by gauge, because the same power will be re- 
quired to overcome gravity whatever the gauge may 
be. 

In the second place, curres are almost invariably de- 
cided by the wheel base of the engine, and not by the 
gauge ; and in all lines of light traffic the wheel base 
will be so moderate as to run freely round any curve 
likely to be adopted. In my own practice in this and 
other countries, I have never met with even a single 
case in which I should have adopted a different curve 
merely in consequence of gauge. 

Of the Highlands of Scotland, with which I am well 
acquainted, I make the same remark. 

In the hilly country of Norway, where more than 120 
miles of railway have been constructed, and about 300 
minutely surveyed, it has not been found necessary to 
introduce or even to propose curves of smaller radius 
for the 3 ft. 6 in. gauge than 94g chains; and I need 
hardly say that short coupled engines, adapted for 
light traffic, will freely travel round curves of such a 

radius at a considerable speed, whatever the gauge may 
be. I could mention many other instances, but it is 
unnecessary. 

India, as a rule, presents less difficulty as to curves 
than almost any Other country, although it is quite 
possible that there, as.elsewhere, a peculiar case of a 
crooked, abrupt valley might be met with, where even 
a small difference in the radius of a curve would make 
a sensible difference in cost. Such instances, however, 
are so extremely rare, that in practice the subject of 
curves may be safely eliminated from the considera- 
tions which influence a decision on the question of 
gauge. 

she chief causes of difference of cost in railways are 
really as follows : 

ist. Heavy works to obtain superior gradients, to 

enable the same power to take greater loads. 

2d. Heavy works to obtain curves of large radius for 

high speeds. 

3d. He savy rails, fastenings and sleepers. 

4th. Greater dimensions of formation, ballast, 

age, &. 

5th. Greater strength of bridges for greater weight 

and speed. 

6th. Works for accommodating large traffic 

tions. 

These and similar works, and not gauge, cause the 
vast differenceof cost between a railway for the ac- 


drain 


at sta- 


| commodation of heavy and rapid traffic, and one to 


suit the requirements of light and slow taffic; and 
although the causes above enumerated may possibly 
even quadruple the total cost of a railway, it will be 
seen that they are only very slightly influenced by 
gauge. 

As far as possible, no doubt, the gauge should bear 
an exact relation to the extent and nature of the work 
to be done; and (except for the purpose of avoiding a 
break of gauge) it would be absurd to adopt a wide 
gauge for light traffic or a narrow gauge for heavy traf- 
fic. I believe, however, it may be taken as the “result 
of experience down to the present time, that no traffic 


| has been found to be so heavy or to require so high a 
| rate of speed that it could not be as well and as che auply 


er on a 4 ft. 81g in. as on any wider gauge ; and 
on the other hand, that no traffic worthy of a locomo 
tive railway of any description is so light that it cannot 
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be as well and as cheaply conducted on a 3 ft. 6 in. as 
on any narrower gauge. 

With reference to the small cost involved by the 
mere difference of gauge, I may mention as an illustra- 
tion, the fact that in Norway the engineer-in-chief of 
railways for government found the total difference of 
cost between a 3 ft. 6 in. and a 3 ft. gauge, after a care- 
ful detailed estimate, to be from 28/. to 30/. per English 
mile. In Scotland the Duke of Sutherland, from a sim- 
ilar investigation by a thoroughly competent engineer, 
on the Sutherland & Caithness Railway found the dif- 
ference to be 55/. per mile. 

Below 8 ft. gauge, and down to 2 ft. 9 in., the differ- 
ence will be in the same proportion, viz., 14/. to 152. per 
mile for Norway, and 27/. 10s. for Scotland ; thus mak- 
ing a total difference between a 3 ft. 6 in. and 2 ft. 9 in. 
gauge of 421. to 45/. per mile in Norway, and of 82/. 10s. 
per mile in Scotland. 

In India the difference of cost between a 3 ft. 6 in. 
gaugeand 1 ft. 9in. gauge railway will vary consider- 
ably with the use of iron sleepers or wood sleepers, and 
to some extent also in different parts of the conntry. 
In the Indus Valley the difference will be about 45/. per 
mile in the case of iron sleepers, and 110/. in the case 
of wood sleepers. All these differences of cost, how- 
ever, small as they are, would be more than counter- 
balanced by the additional length and cost of the sid- 
ings required in consequence of the less carrying capa- 
city of the 2 ft. Din. gauge. 

This result will be a surprise to persons not really 
conversant with the question, but not so to experienced 
engineers, who are aware that with equal weights and 
equal speed all the important items of construction and 
costs are constants. 

For short distances and peculiar traffic it has been 
found that a very narrow gauge, 1 ft. 1114 in.—as in the 
case of the Festiniog Railway—may be worked by loco- 
motive engines ; but it is a mistake to suppose that, be- 
cause the Festiniog line is very narrow, it is therefore 
very light and cheap. Fur instance the rails, which 
constitute the largest item of cost in a cheap railway, 
are 25 per cent. heavier on that line than those used on 
the Canadian, Queensland and Norwegian 3 ft. 6 in. 
gauge lines. 

With respect to the weight of rails for the light rail- 
ways in India(whatever the gauge may be), it would, 
I consider, be desirable to avoid the extreme lightness 
of the rails used on some of the Norwegian lines (36 tb.), 
where sleepers are very cheap, and also the heavy rails 
of the Festiniog line (49 tb.), where the rails have to sus- 
tain the blows occasioned by the excessive overhanging 
weight of the rolling stock, and to assume a weight of 
about 42 tbs. per yard. This weight I have adopted in 
my comparative calculations, although in certain dis- 
‘tricts where sleepers are very costly it might be better. 
and even cheaper, to increase this weight, and, under 
certain circumstances of comparative cost, to use steel 
instead of iron rails. 

In our visit to Norway we examined very minutely 
the railways which have been constructed, and are now 
being worked, on the 3 ft.6in. gauge. The aggregate 
length of those railways is about 120 English miles ; and 
it is only justice to Mr. Carl Pihl to say that the plans 
and details of the works, the stations and the rolling 
stock (the whole of which were designed by him, and 
executed under his immediate superintendence, reflect 
the highest credit on his scientific attainments and prac- 
tical skill. It is now generally admitted in Norway, 
after years of keen controversy as to gauge, that the 
3 ft. 6 in. lines have proved in every respect a complete 
success for the light traffic of that country. 

In concluding the consideration of this portion of 
the subject, I cannot hesitate to advise that in all cases 
where circumstances justify the introduction of a sec- 
ond gauge in India, a width of 3 ft. 6 in. be adopted, on 
the clear ground that it is not greater in first cost of 
works and rolling stock than a gauge of 2 ft. 9 in., and 
is greatly superior in carrying capacity, convenience, 
and economical working. 

Mr. Fowler gives detailed estimates of the cost of 
light railroads for a line of 480 miles, and another of 
270 miles, in India. These estimates are both for a 3 
ft. 6 in. and for a 5 ft. 6 in. gauge, both to be laid with 
rails weighing 42 Ibs. to the yard. 

The following is a summary of his estimates : 


Kotree and Moultan Line, 480 miles, 





5 ft. Gin. 3 ft. 6 int 
ROE. os:n 5 bdcbivsecessccesescxceaess £141,698 £123,800 
PORTO WEE. 66 oecikc Kccddccsnctesesone 1,186,560 945,120 
Ds i én Gann Ghaeeelhn + cceKcne shan der one - 890,000 850,000 
Telegraphs, road crossings and fencing... 75,200 75,200 
Stations and workshops.................. 300,000 268, 1% 
Engineering and agency..............-.-- 261,682 220,315 
Contingencies (10 per cent.)..............- 235,514 198,243 
OO Givin na sa ncaccnccecepeevetsanccss 465,75 460,000 
Total for 480 miles........ sicewncecasesene £3,056,404 £2,640, 678 
Total average cost per mile................ 6,357.5 5,501.4 


Thus the difference in favor of the 3 ft. 6 in. gauge 
on this long line appears to be £415,726, or £856.1 per 
mile—about $4,280. 

Mr. Fowler continues : 

The estimates for a line 270 miles long, from Lahore 
to Peshawur, gives the total cost with a5 ft. 6 in. gauge, | 
£2,435,780 ; with a 3 ft. 6 in. gauge, £2,221,297. The cost | 
per mile in this case is £9,021.3 for a5 ft.6 in. and | 
£8,227 for a 3 ft. 6 in. gauge road. 

In the comparative estimates for the accommodation | 
of equal traftic at equal speeds, it will be seen that I | 
have adopted the same weight of rail for gauges of 5 
ft. 6 in. and 3 ft. 6in.; as it appears to me that, unless | 
an equal strength of permanent way be provided for | 
equal duties, the comparison is worthless. The com- 
parison, however, is to a small extent unavoidably in 
favor of the narrower gauge, because wooden sleepers 
for a gauge of 5 ft. 6 in. must be somewhat wider and 
thicker if they are in reasonable proportion ®o their | 





length, and therefore a greater strength and support is | tremely narrow Festiniog and the 3 ft. 6 in. lines, and 


necessarily given to the rails. This will more than 
compensate for the slight additional weight occasioned 
by placing the same power on a wider gauge. 

In the case of under bridges (over bridges are al- 
most unknown in India) scarcely any difference in cost 
will be found between wide and narrow gauges when 
the weight of engines and vehicles, and the traffic are 
the same ; and as between the gauge of 3 ft. 6in. and 
any smaller gauge, it is difficult even to suppose a case 
in which any difference of cost could possibly arise, 
as the dimensions for strength and stiffness must al- 
ways include a width sufficient for a railway of at least 
3 ft. 6 in. gauge. 

As regards estimate of rolling stock on the two 
gauges, it will be seen that I have added slightly to the 
cost of the engines (of the same power) for the 3 ft. 6 
in. gauge when applied to the 5 ft. 6in. gauge. The 
amount of this addition is founded upon actual offers 
received. For the vehicles of the 5 ft. 6 in. gauge, I 
have taken equivalent accommodation to that on the 
narrow gauge as the basis of estimate, and have as- 
sumed that the existing vehicles in India would pass 
over any light 5 ft. 6in. line. It would clearly be er- 
roneous to estimate the same number of vehicles with 
reference to their carrying capacity. 

With respect to engines and vehicles on the 3 ft. 6 in. 
ahd 2 ft.9in. gauge, I have not made any difference 
in price in the estimate, although, if the details were 
worked out, a substantial advantage would belong in 
this respect to the vehicles on the 3 ft. 6in. gauge, 
provided of course, that equal stability be given in each 
case. 


* * * * * * * 


On the important question of the cost of working the 
same traffic on different gauges, we have experience in 
England with all gauges up to 7 ft. ; and I have no hes- 
itation in advising that, in considering at any time the 
question of extending the standard gauge to 5ft. 6 in. 
with a light permanent way, or applying a narrow 
gauge line of 3 ft. 6 in., the cost of working may al- 
ways be assumed to be the same. 

The other members of the commission to whom this 
subject was referred, Messrs. Strachey, Dickens and 
Rendel, recommend that a 2 ft. 9 in. gauge be adopted, 
with rails weighing 36 pounds to the yard. They urge 
that for the secondary system the cheapest line which 
will be sufficient for the probable traffic should be 
adopted, and they believe that a2 ft. 9 in. line will be 
sufficient and sensibly cheaper than one 9 inches 
wider. The maximum weight per driving wheel they 
would have limited to three tons and the speed to 
about 15 miles per hour. The sleepers should be 8 by 
4 inches, 5 ft. 6 in. long, and 3 feet apart from centre to 
centre. 

They would have the locomotives with not less than 
four wheels coupled, and with six or eight when 
greater adhesion is needed, with driving wheels about 
three feet in diameter. 

“ Passenger carriages might be 18 ft. 6 in. long, and 
6 ft. wide, in both cases externally, their internal height 
being 6 ft. They would be on four wheels, the wheel 
base being 9 ft. They might be divided into four com- 
partments for third class to carry 32 passengers; into 
three compartments for second class, to carry 18 passen- 
gers; and might be specially arranged for first class, to 
carry six first class passengers for short journeys, or 
three for long journeys, with luggage and servants, 
with washing and closet conveniences. The weight of 


such carriages would, it is estimated, not exceed 314 | 


tons. Where the traffic, or the nature of the line ren- 
dered it desirable, the carriages might be double the 
above length, and carried on bogies. 

“The ordinary goods wagons should be equal to a 


load of 5 tons, the available internal capacity of the | 


covered wagons being about 300 ft. This would give a 
wagon about 14 ft. long by 51g wide inside. We sug- 
gest that the wagons should be designed, in the first 
instance, without bearing springs. The dead weight of 
the covered wagon need not exceed 21g tons. As in 
the case of the passenger stock, longer wagons carried 
on bogies, or shorter ones might be used, as the traffic 
required.” 

These members report as follows the comparative 
cost of lines 480 miles long with 2 ft. 9 in. and 5 ft. 6 in. 
gauge : 








| Rolling 
Road. Stock. Total. 
With 45 tb. rail, 5% ft. gauge.......... £2,650.000 £690,000 £3,340,000 


With 36 fb. rail, 2% ft. gauge. 


This is at the rate of £5,520 for road and £1,443 for 
rolling stock per mile for the wide gauge, and £4,200 
for road and £962 for rolling rtock per mile for the nar- 
row gauge. 

Engineering, in commenting on these reports, favors 
that of Mr. Fowler, and says : 


“We find that, in recommending a special gauge of 
their own—half that, be it observed, of the existing 


Indian gauge, and the mean between the Festiniog and } 


Norwegian lines—Messrs. Straehey, Dickens and Ren- 
del attempt to give a thoroughly practical value to their 
report, by dwelling in detail upon the class of rolling 
stock they recommend. We have already shown that 
rolling stock not only to be such as few engineers would 
venture to propose, but also such as few wagon and car- 
riage builders would care to construct, and we cannot 
help feeling that the value of their report is considera- 
bly lessened by the recommendation of such stock. 
Moreover, we are not quite clear why Messrs. Strachey 
and Dickens selected 2 ft. 9 in., unless they considered 
that they had discovered a happy mean between the ex- 





one, moreover, which being just half the existing Indian 
gauge, would offer special facilities in transforming the 
present broad into the anticipated narrower railway 
systems. 

“We have already shown that in constructing an 
equally efficient line, the saving by the adoption of the 
2 ft. 9 in. gauge would be such as not to warrant its in- 
troduction on theground of economy. We have shown, 
that with respect to carrying capacity, the 3 ft. 6 in. 
gauge is far superior, and in special and in all-important 
particulars immeasurably so, and we believe that 
Messrs. Strachey and Dickens would also have arrived 
at a similar conclusion if they had viewed the case in its 
broadest aspect.” 

Some of those making the majority report have con- 
siderable influence with the Indian Government, which 
they have served, we believe, and it is perhaps most 
probable, that their report will be adopted, and that the 
2 ft. 9 in. gauge will be tried on a large scale. Which- 
ever may be adopted, the result of the experiment, for 
such we must consider it, will be looked for with much 
interest. If it shall not be successful as an improved 
system, it will at least teach the world a lesson very 
effectively. 





Safety Valves. 


The following is the report of-the Committee on 
Safety Valves made at the last meeting of the Master 
Mechanics’ Association. The report is signed by R. 
Wells, of the Jeffersonville, Madison & Indianapolis 
Railroad, and J. H. Setchell, of the Little Miami, 
Columbus & Xenia Railroad : 

Your Committee on Safety Valves, re-appointed at 
the last annual meeting, with instructions to report 
such changes in their last report, or additions thereto, 
as the experience of another year might prove to be 
necessary, would respectfully state, that from the 
answers to interrogatories addressed to the different 
master mechanics relative to this subject, as well as 
the experience of the different members of the commit- 
tee, that no material change of that report or addition 
to it seems to be necessary. Your committee would 
however recommend that where the ordinary lever and 
spring balance is used in connection with a safety 
valve that the bearings of the lever should be “ knife 
edged.” 

The subject of steam, mercury, and water gauges, and 
also the investigation of the comparative merits of the 
different kinds of blowers, was referred to the above 
committee, but for want of sufficient time on the part of 
the committee to give the subject a thorough examina- 
tion, we deemed it advisable to take no action upon 
those subjects, but would respectfully request that your 
committee be granted further time, or that these sub- 
jects be referred to a special committee. 

The report was accepted, and the following discus- 
sion ensued : 

Mr. Sellers. D. M. V. R. R.—I remember the report of 
last year, andit seems to me that there was nothing 
said in reference to the desirability of having a safety 
valve out of the control ef the engineer. 

The President—Last year the committee recom- 
mended that one safety valve should be out of the con- 
trol of the engineer. One or both. 





(The Secretary here read that part of the report of 
last year, relating to the safety valve). 

Mr. Wells. J. M. & I. R. R.—I will state, for the bene- 
fit of those who were not here, that this report to-day 
is in addition to the one made last year. The commit- 
tee was continued with instructions to make such al- 
terations in the report made last year, as the experience 
of another year, in their opinion, might warrant. The 
committee addressed circulars to the various master 
mechanics, during the summer, and from the replies 
they made to the questions propounded to them, this re- 
port was made out. 





Railroad Manufactures. 
Gill & Bidwell have just established a car-wheel 
foundry, in Alleghany City, using Hanging Rock pig, 
which costs $62 per ton, and turning out now 50 wheels 
per day, which can be increased 150. They make a 





2,020,00, 460,003 2,480,000 | 





specialty of passenger car wheels. 

The Bethlehem Iron Company is making rails for the 
Northern Pacific Railroad. 

The Barnum & Richardson Company, at their works 
on Madison street, Chicago, turn out 90 car wheels per 
day, made of Salisbury, Conn., charcoal pig. 

The Indianapolis Rolling Mill employs 400 men. 








—In the case of the State of Maryland against the 
Baltimore & Ohio Railroad, to recover the payment in 
gold of $3,000,000 of preferred stock in the road, 
and sued by the State, brought in the Baltimore Su- 
perior Court, a decision has been delivered in favor of 
the State. The principal points reached by the defence 
were that the company were not obliged to pay in gold 
where not expressed by statute, and that the State 
was estopped from claiming payment in this way be- 
cause of accepting payment in several instances in cur 
rent money. The case will be appealed. 








—The telegraphers of the Chicago, Burlington & 
Quincy Railroad Company gave the company’s Super- 
intendent of Telegraph, Mr. F. H. Tubbs, a $330 gold 
watch and chain as a Christmas present last Saturday. 
The presentation was made at Galesburg. 











Dec. 31, 1870.] 





THE RAILROAD GAZETTE. 





325 











Railway Expenditure—The Traffic Charges. 





In the preceding articles upon this important subject 
of railway expenditure, we have pointed out three 
great branches of outlay which reduce the gross receipts 
from the large sum which they represent in proportion 
to the capital invested to the modest proportions which 
find their way as dividend into the pockets of share- 
holders. The trade of carriers, whether of goods or 
passengers, should be a highly remunerative one for 
those who invest in it. There are few, if any, occupa- 
tions which are more remunerative than that of work- 
ing a railway ; for even with all its attendant expenses 
it would appear that about one half of the gross receipts 
remains in the shape of profits. That these profits are 
divided among the shareholders is due of course to the 
fact of the enormous capital required to be invested in 
this trade. Fifty per cent. of the gross receipts upon 
our railways does not, owing to the heavy expenditure 
required originally in the purchase of the means for 





carrying on the trade, represent more than about 4 per 
cent. on the large amount of capital sunk in the busi- 
ness. A sum of about £500,000,000 has been expended 
in the construction of railways ; the gross yearly reve- 
nue from the business is equal to nearly £41,000,000, or 
about 8 per cent. of the capital, but the net receipts 
remaining as dividend on this capital are only equal to 
one half of that sum, 50 per cent. of the receipts being 
absorbed by the working charges. The heads of 
expenditure already noticed are :— 


I is ciicnnti wh Ceca emmmnenuphis +d neh weieianiel £5,200,000 
OR NE... a ta sveece  Koaenee 3,764, 
Carriages and Rolling stock..............0-ccesssecceeseees 1,632, 


These three items together absorb over £10,500,000. To 
these a fourth has now to be added. It is a formidable 
head of expenditure, and is made up of a num- 
ber of other charges, each of which, however, is 
indisputably necessary for carrying on the business of 
the road, and earning the large sum already mentioned. 
We refer to the head of traffic charges. It amounts to 
£4,879,158 in England and Wales, £594,129 in Scotland, 
and £16,059 in Ireland, or together a gross sum of very 
nearly five and a half millions—the precise figures being 
£5,489,846. This head of expenditure is larger by 
£300,000 than the total outlay upon the locomotive, 
which is the active force employed upon the railway to 
do the work, it is £1,800,000 more than the entire cost 
of the permanent way, and it is three and a-half times 
greater than the sum expended in keeping in repair the 
carriages and rolling stock in which the traffic of the 
line is carried. This large item of expenditure in- 
cludes, among other things, salaries and wages, fuel, 
lighting, water and general stores, clothing, horses, har- 
ness, vans, provender, wagon covers, ropes, repairs of 
hoists, warehouse charges, station expenses, and a 
small host of miscellaneous items necessary and inci- 
dental to the conduct of the traffic of the road. A year’s 
outlay upon one mile of railway under this comprehen- 
sive head is rather over £395. A calculation made ina 
pamphlet published by Mr. Haggard last year gave the 
following as the particulars of one year’s outlay upon a 
mile of railway open and at work :— 


| percentages of the different railways. 









TrAMe CRATMES..o... 22. ccccccccccccccocasccccccone seeeccs £ 39517 6 
Er ees ee eee eee 384 8 ll 
Maintenance Of WAY. ..........ccccccscrcccsccoseccsecces 26411 3 
Repairs and renewals of carriages..............-+0+-+e+5 118 18 8 
TRODOS GONG COMER. 200... ccc ccce ccc cccccccccccccs 5917 6 
Government duty.................. 3310 7 
Compensation for personal injury. . 477 
a for goods. . 1113 5 
Legal and parliamentary. . 2w26 
Miscellaneous 81 1 6 





The gross receipts being £2,771 2s. 2d.,of which £1,258 
18s. 1d. was received from passengers, horses, mails, 
dogs and luggage, and £1,512 4s. 1d. for goods, mine- 
rals, merchandise, and live stock. 

This large branch of expenditure is one which, 
unlike other departments of the railway system, does 
not admit of comparison or calculations of relative 
The amount 
varies greatly in proportion to the nature of the busi- 
ness transacted. A passenger line has no expenditure 
for horses or harness, vans, or for other matters neces- 
sary for the conduct of the goods traffic. The station 
expenses upon leading lines differ, of course, very much 
from the similar expenses required on a mineral line; 
warehouse charges are matters that concern the collec- 
tion and delivery of goods and merchandise. All that 
can be done in — to economy in this department 
rests with the trafic managers of the lines; and we 
believe that asa rule they do look very closely into each 
item of expenditure in their department. The wear 
and tear that take place in the conduct of the traffic of 
a railway is enormous, and it behooves the managers 
and superintendents of our railways to do all in their 
power to keep down the expenditure in all details that 
come under their immediate notice. In spite of all that 
can be done there will undoubtedly be a very large 
amount of waste in the business of a large company 
which would not take place if the “master’s eye” could 
watch over everything, as in the case of a private 
concern. This same amount of watchful economy 
cannot, however, be expected in the management of a 
business by those who have only a remote interest in 
its success. 

We cannot but think that some good result and some 
check upon wasteful expenditure would be provided if 
the companies were to call upon the traffic managers to 
make reports similar to those furnished by the engi- 
neers respecting the permanent way, and the locomo- 
tive and carriage superintendents respecting their de- 
partments. All the half-yearly reports give particulars 
of the rolling stock and certify as to its condition. 
There are no returns, for instance, of the number of 
horses, tarpaulins, vans, and other matters of that kind, 
and no detail is furnished of the cost of horse proven- 
der and other items which would enable the proprietors 
to judge how far requisite economy is practiced in what 
must necessarily be a very large item of expenditure. 
As we have said before, we have no doubt these matters 
are very carefully looked into by the head of the de- 
partment. The london & Northwestern is about the 
only company which furnishes information, beyond the 
actual rolling stock upon the railways, in connection 
with its traffic. We find that it has 345 carts, 20,696 








sheets or tarpaulins, 691horses—more than the force of 
a regiment of cavalry—and 47 parcel carts. The cost 
returned under the head of “traffic charges” is : 
Horses, harness, vans, provender, etc £38,271 
Wagon covers, ropes, etc 11,705 

These are not unimportant items even in the great 
totals of this company, and which, in the matter of 
traffic charges alone, amount to £482,433, The following 
are the items which go to make up this large total on 
the London & Northwestern : 

TRAFFIC EXPENSES. 

Salaries, wages, &c., coaching and police departments 
Fuel, lighting, water and general stores. . 
Clothing. ........cscscccsecccccccsssssce os 
Printing, stationery, and tickets. ... 
Joint station expenses 


£124,025 
$2,217 












Miscellaneous CXPeNSCS..........-..eeeeeeeee eeeeeseeeeees 5,127 
£188,535 

Salaries, wages, &c., merchandise department.............. £199,280 
Fuel, lighting, water, grease, and general stores............ 18,714 
Clothing. .........cccc cccccccccccvcversccscccevcsecescccecs 309 
Printing, stationery, &C..........65 cceeececesenececeeeeees 7,740 
Horses, harnese, vans, provender, &C..........0.-seseeeeees 271 
Wagons, covers, ropes &C...........eeeeeceeeceeeeeseennees 11,705 
Joint station ExpeMBes....... 06. ccecceeeceeeeeeecceeenes +» 6,622 
Agents’ COMMISSION. ....... 2... .sceceeeeseeeeeeeeeeeeeeenees 6,232 
Hoists, hydraulic cranes, &C..........6- ces cecceeeeeeeeeeeee 11,021 
£294,898 

Making together a total Of...........sesceeeeeeessers £483,483 


In amount these traffic charges stand at the head of 
all other branches of expenditure on this line, as will 
be seen from the following : 

Traffic charges 
Locomotive .. 
Maintenance of wa 
Repairs and renewals—carriages 
General charges 

The following shows the expenditure under the head 
of traffic as compared with other charges on fifteen of 
our leading lines of railway : 

















|Locomo-| Mainte-| Car- 

| pesos tives. | nance. | riages. 
ee ET ta | £280,650 £263,787 £196,575 £61,758 
Great Eastern ............0..+- 816,164) 266,688 177,241) 84,308 
Great Northern................ | 292,209, 827,160 201,181 90,807 
Great Western......... Son 551,598} 478,454 397,401, 184,081 
Lancashire & Yorkshire....... | 823, 268,508 215,549, 66,145 
London & Northwestern...... 983,350) ‘78,779, 511,406 253,525 
London & ~ outhwestern.... 262, 202,892 186,20% 59,078 
London & Brighton........... | 182,199) 185.271 107,604 45,900 
London, Chatham & Dover....| 102,241) 81,622 77,220 20,674 
Manchester & Sheffield ° 073 109,574 (75,668 986,587 
PREG occcscccccedees 400 442,672 260,025) 101,818 
North British........ 221.064 178,402 193,200, 86,616 
SEOMINUD conccndédssscevéas 366,733 613,639 850,477) 271,517 
Southeastern ..............00+5 | 200,062) 157,728 121,472, 44,600 
Glasgow & Southwestern ..... 77,521' 57,506 91,838) 24,055 





—London Railway News. 








—Passengers who left Denver by the Kansas Pacific 
Railroad on the 15th inst., only arrived at St. Louis on 
the night of the 27th, having beef* snow-bound on the 
plains ten days. The weather was extremely cold, and | 
the snow-drifts ten feet deep. 











WANTS. 


\ 7] ANTED—A complete file of the 

RaILRoAD ApDvocaTE published in New York 
by Zerah Colburn about 15 years ago. A pur- 
chaser can be found by applying at this office per- 


sonally or by letter. 
WAN TED Every Railway Traveler 
in the United States and the Dominion of 
Canada wants every railway company to use the 
Thomas Safety Baggage Check. It is in use on 
over sixty of the best managed roadsin the coun- 
try and has been during the past three years, and 
not one piece of baggage to which this check has 
been attached has been lost or miscarried. Every 
railroad man upon whose road it is in use says: 

** We are fully satisfies after a thorough trial and 
practical use of the Thomas Safety Baggage Check 
that both for local and through business tt has no 
equal It ia che per, more satisfactory and better 
adapted to the business tha». any other check in use.” 

All information in reference to the Thomas 
Safety Baggage Check will be given by addressing 
G. F. THOMAS, editor Appleton’s Railway Guide, 
9u, 92 and 94 Grand Street, New York. 








ESTABLISHED 1820. 


WM. J. YOUNG & SONS, 


MANUFACTURERS OF 


Mathematical and Engineering 
INSTRUMENTS. 


No. 48 NORTH SEVENTH ST,, 
Philadelphia. 


THE 


FARWELL & ©0O., 
Patent Solicitors & Attorneys at Patent Law, 


At Chicago, and Washington, D. C., possess unu- 
sual facilities for transacting the Patent business in 
all its branches—Chicago Office, 133 Dearborn St. 


Bigelow & Johnston, 


48 PINE ST., NEW YORK, 


ENGLISH AND AMERICAN 


STEEL AND IRON ALILS 


—AND— 


RAILROAD SUPPLIES, 















Commercial & Financial Chronicle, 


PUBLISHED WERELY 





IN NEW YORK, 


Standard Financial Newspaper of the 
Country. 
GUBSCRIBERS to the Rarmroap Ga- 


ZETTE who have preserved files from April 1 to 
Otober 1, 1870, may have this First Quarto Volume 








G3” Special quotations given for Locomotives, 
Cars, Chairs $ gt 








J. M. BRADSTREET & SON'S 
Mercantile Agency. 


ESTABLISHED 1849. 


TUB NEW VOLUME OF REPORTS IS NOW ISSUED! 


AND WILL BEAR THE CLOSEST SCRUTINY BOTH AS TO ITS 


Completeness and Accuracy. 





Parties desiring to make an Examination, can call at the 


Office, cor. Dearborn and Lake Sts., 


OR WILL BE WAITED UPON BY A CANVASSER, BY SENDING THEIR ADDRESS. 


J.M. BRADSTREET & SON. 


J. M. BREESE, Sup’t. 


y jikes, Fish-Plates, Bolte, Nuts, 
Scrap Iron, Old Ra 


ils and Metals generally. bound, at a charge of $1.50, by sending them to 


this office. 


Baldwin Locomotive Works. 


M. BAIRD & CO., Philadelphia, 


MANUFACTURERS OF 


Locomotive Engines, 


ESPECIALLY ADAPTED 10 EVERY VARIBTY OF RAILROAD SERVICE, 


—— AND TO-—— 


The Economical Use of Wood, Coke, Bituminous and 
Anthracite Coal as Fuel. 


ALL WORK ACCURATELY FITTED TO GAUGES, AND THOR- 
OUGHLY INTERCHANGEABLE. 


Plan, Materials, Workmanship, Finish and Efficiency, Fully Guaranteed, 


M. BAIRD. CHAS. T. PARRY. WM. P. HENSZEY. 
GEO. BURNHAM. EDW’D H. WILLIAMS. EDW’D LON 
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Notice to Contractors. 


Kansas City & Memphis Railway, 


Greene, and Dade County Divisions. 


Sealed Pro Is will be received by the under- 
signed, at office, in the City of Springfield, 
Greene County, Mo. up to 

12 o’clock, noon, January 7, 1871, 
for the Grading, gy hy Bridging, Trestle and 


— oe , to a > 
Tea ‘or the Ties, mn. ., Or Permanen a 
nil that portion of the KANSAS CITY & MEM. 


PHIS RAILWAY, lying between Jefferson Stree 
in the City of Springfield, Greene Co., Mo., an 
the Mt. Vernon road, in the Village of Greenfield, 
Dade County, Mo. 

Proposals will be received for the work in each 
Section, (of about five (5) miles) or for all the work 
now advertised (about thirty-seven (37) miles; but 
parties making Proposals for all work, will 
also be Lear ay ves to make Separate ones for the 
work in each Section. 

Proposals should be msde to do the work fora 
state — per unit of measure. 

Blank forms, setting forth the different items of 
work for which Proposals will be received, will be 
furnished on application, and Plans, Profiles, Speci- 
fications, &c. of the work can be seen on and 
after the 

25th day of December, 1870, 
at the office of the undersigned, where also, all 
necessary information can be obtained, to enable 
parties to make an examination of the country 
along the proposed route. 

Proposals will be received for the Bonds of 
Greene and Dade Counties, Mo., or for Cash. 

Right is reserved to reject any or all Proposals 
that are deemed unsatisfactory. 


A. L. MORTIMER, 
Chief Engineer, K. C. & M. Ry. 
Crrer ENGINEER'S OFFICE 
SPRINGFIELD, Greene Co., Mo. 
December 16th, 1870. 


VAN NOSTRAND’S 
Eclectic Engineering Magazine, 


Commenced January, 1869. 





Consists of Articles selected and matter con- 
densed from all the Engineering Scientific Serial 
publications of Europe and America. 

The third volume of this Magazine is completep 
by the issue for December. 

The growing success during the past two years 
demonstrates the correctness of the theory upon 
which the enterprise was founded. Communica- 
tions from many sources prove that the Magazine 
has met a wide-spread want among the members 
of the eng|neering profession. 

A summary of scientific intelligence, selected 
and sifted from all the great list of American and 
European scientific journals, is at present afforded 

an through the pages of this 
Magazine. 


In the next volume, vegifhing with the January 
number, we shallcommence some important im- 
—— Each number of the azine will 

ereafter contain something of value relating to 
— of the great departments of engineering la- 

or. 

More space than heretofore will be devoted to 
short discussions or elucidations of important 
formule, especially such as have proved valuable 
in the practice of working engineers; our facilities 
for affording such items are extensive and rapidly 
increasing. 

The progress of great engineering works in this 
country will be duly chronicled. 

Selected and condensed articles, with their illus- 
trations, from English, French, German, Austrian, 
and American scientific periodicals, will contribute 
to make this Magazine more than ever valuable to 
the engineering profession, and will afford a com- 
pilation without which the library of the working 
engineer will be incomplete. 

112 Pages, large 8v0., Monthly. Price $% a year 
in advance ; single copies 50c. 

Notice To NEw Svusscrrpers.—Persons com- 
mencing their subscriptions with the Third Year 
(January, 1871,) and who are desirous of possess- 
ing the work from its commencement. will be 4 
plied with Volumes I., I. and IIT., neatly bound in 
cloth, for $10.00, sent free by mail on receipt of 
price. 

Notice To CLusBs.—An extra copy will be sup- 

lied gratis to every Club of Five subscribers at 

5.00 each, sent in one remittance. 


D. VAN NOSTRAND, 
Publisher, Importer and Bookseller, 


28 Murray and 27 Warren Street, New York. 


i TRIAL. 


W. P. Garrison, Box 6732, N. Y. 


by no other means 





Send THE NATION for two months (8 num- 


bers from the last) to 


eee eee eee eee ee ee er 
eee eee eee eee eee eee 


eee eee eee eee eee eee errr 


On receipt of fifty cents and this blank, filled out, 
the Nafion will be sent to your address for two 
months (8 numbers), postage prepaid. 

a 
“The Nation I esteem as one of the very best, 


highest-toned moral newspapers in the country.” 
--From @ Sermon by Rev. Henry Ward Beecher. 


“*T regard the Nation as it journal in Amer- 
ica, and not onlyso, but bettér, on the whole, than 
any in England.”—Prof. Goldwin Smith. 


“*T have never taken a weekly newspaper which 
in all its departments is so satisfactory as the 
nn oy it J. D. Cox, (Secretary a the In- 

rior. 


Terms $5 perannum. Clergymen $4. 


TO ADVERTISERS. 


THE BEST MEDIUMS 


OF GENERAL 


Western Circulation ! 





KELLOGG’'S LIST, 


CONTAINING 


270 Country Papers. 





Terms of Advertising, 


$2.50 per Line. 


WITH A LIBERAL 


Discount to Heavy Advertisers, 


THIS 18 BY FAR 


The Cheapest Advertising 


EVER OFFERED 


Parties desiring extensive Advertising in the 
West and Northwest, are invited to avail themselves 
of the unusual facilities of the undersigned for in- 

erting advertisements in TWO HUNDRED AND 
SEVENTY 


LEADING COUNTY PAPERS, 


For farther particulars, call upon or address the 
proprietor of this paper, 


A.N. KELLOGG, 


99 & 101 Washington St., 


CHICACO, ILL. 
SNOW'S PATHFINDER 


RAILWAY GUIDE 


CONTAINS THE TIME-TABLES 


Of all New land Roads. Published unde# 
authority of the R. R. Superintendents. 








MONTHLY, WITH WEEKLY SUPPLEMENT. 


$2.60 per annum. 10 cts. single copy. 
GEO. K. SNOW & BRADLEE, Publishers 





NO. 5 LINDALL STREET, BOSTON. 





CHICAGO. 


SU WATERS 





Dealers in 


R. R. Cross-Ties, Telegraph Poles, 


FENCE POSTS, BRIDGE TIMBER, 
Piles, Hard-wood Plank, &c., &Kc., 


To which the Attention of Railroad Contractors and Purchasing 
Agents is respectfully called. 


REFER TO :—Jas. M. Walker, Chicago, Pres’t L. L.& G.R. R.; Jas. E. & Wm. Young, Chicago, 


Railroad Builders; H. J. Higgins, Purchasing Agent C. B. & Q. R. R.; and Railroad Officers and Pur- 
chasing Agents generally. 


MARSH & GOODRIDGE, 
256 South Water St., Chicago. 


ALBERT C. McNAIRY, President. 








HENRY M. CLAFLEN, Vice-Pres’t & Treas. 


CLEV HLAN D 


Bridge & Car Works, 
THE MCNAIRY & CLAFLEN MANUF'G CO. Proplors 


Railway and Highway Bridges, 


Roofs, Turn Tables, Transfer Tables, 


OF IRON AND WooD, 


RAILROAD PASSENGER & FREIGHT CARS, 


STREET RAILROAD CARS. 





Post’s Patent Iron and Combination Bridges, Howe Truss Bridges with 
jPatent Iron Clamp, Street Railroad Cars with Higley’s 
Patent Running Gear and Brake. 


OFFICES : Waring Block, cor. Bank and St, Clair Sts, | WORKS: On Wason, Hamilton and Lake Sts., 
CLEVELAND, OHIO. 


HARVEY T, CLAFLEN, Sup't. JOHN COON, Sec’y. SIMEON SHELDON, Engineer. 








The Lightest Running, 
EASIEST RIDINC, 


- AED — 


Most Economical 


= STREET CAR 


IN USE. 





HIGLEY’S PATENT 


Street Car Running Gear 


— AND — 


BRAKE, 


Made and Sold by 


The McNairy & Claflen Manuf’ (o., 


CLEVELAND, 0. 











GRAN TLD 
Locomotive Works! 


PATERSON, WN. Jd. 





New York Office, - 48 Wall Street. 





Due. $1, 1870.] 
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WENDELL’S PATENT 


Self-Oiling Journs] Bearing, 



















Hill 
Wi 
HA Hiv ili 


1 


FOR RAILROAD CARS, LOCOMOTIVES AND 


As the perfect lubrication of the journals of railroad cars is a matter of ory importance in the 
running expenses, as well as saving of time lost by heated journ:ls, the SELF-OILING JOURNAL 
BEARING is offered as the most’simple and effective mens of meeting this want. The bearing is made 
in the usual shape, and requires no alteration of 
the box, and is so constructed that while the whole 
strength and wearing metal is preserved, a chamber 
is formed within tor containing the oil, which is ap- 
plied to the journal by wicks passing through tubes 
cast in the bearing, as seen in cuts 1 and 2, also by 
pads composed of asbestus, black lead and paper pulp 
or other slightly porous material, fitted into recesses 
formed in the face of the bearing, extending nearly 
through to the oil chamber, with smaller openings 
into the same. Through these pads the oil filters 
slowly, and always presents an oiled surface to the 
top of the journal, when and where it is most needed, 
and where in the ordinary bearing it receives the 
yeast. See cuts 2 and 3. 


ournal Bearing Company, 
Office, 59 John St., New York. 


NELSON TOOL WORKS. 


yaaeuee | 157 East 32d St.,N.Y. {Mat 


H. NELSON. H. NELSON. 
i 


—— MANUFACTURERS OF —— 








2 


MACHINERY, 





a 
The Wendell Patent J 


P. 0. Box 5118. 












\ 












Hl 


Me 
NAA 





M 


i 





Tw 


Murrell 


Mining & Paving Tools, Shackel Bars, Smiths’ Hand Hammers, 
H. Nelson’s Solid Eyed Pick, Block Stone Sledges, Coopers’ Hammers. 

Kip Hammers, auls, Masons’ Stone Axes, 
Stone Breakers, Sledges, File Cutters’ Hammers, 
Masons’ Peen & Scabbling Hammers,Blacksmiths’ Sledges, Striking Hammers, 


Hand or Mash Hammers, Fullers, all sizes, Masons’ Brick Hammers, 


Chipping Hammers, Swedges, all sizes, Horse Shoers’ Tools, 
Flaggers’ Hammers, Mill Picks, Crow Bars, Rail Tongues. 
(a HAMMERS of all kinds made to order, on receipt of Pattern or Drawing. 


(= Special attention paid to Railroad Work. ¢@ Send for Illustrated Catalogue. 


The New Jersey Steel and Iron Co., 


TRENTON, N.J., and 17 BURLING SLIP, NEW YORK, 


WOULD CALL SPECIAL ATTENTION TO THEIR 


MARTIN STEEL! 


Acknowledged by all who have used it to be the best material now made for 
Firebox Plates, Locomotive Crank Pins, Piston Rods, Axles, 


And all the finer machine purposes, such as 








Lathe Screws, 
&c., Cc. 


The special features of this Steel are its REMARKABLE TOUGHNESS, its softness and entire 
freedom from hard spots, which obviate the necessity of annealing before tnrning. 

The process by which this Steel is made differs entirely from any other in use, enabling it to be sold 
at lower prices than any other good steel, while it possesses properties hitherto unknown, and of the 
greatest importance for many uses. 


Rollers for Cotton Machinery, Sewing Machine 
Work, 








GEO. WESTINGHOUSE, Jr., Pres. ROBERT PITCAIRN, Treas. RALPH BAGALEY, Secretary. 


Westinghouse Air Brake Company, 


OF PITTSBURGH. Incorporated by the State of Pennsylvania, 1869, 
is 


MANUFACTURERS OF 
A simple, cheap and effective invention, whereby the entire control of a train of cars is placed in 
the hands of the Engineer. It is in daily use on a number of the leading Railroads, and is recommend- 


ed by the most prominent railroad mechanics in the country as an actual necessity. 


A Trial Train furnished to any Railroad Company, to be paid for only when found 
satisfactory. Full information farnished on application. 

















FERRIS &@ MiILEs, 


Steam Hammers & Machine Tools 


24th and Wood Streets, PHILADELPHIA. 


Tue STeAM HAMMER AS IT SHOULD BE! 


















Simple in Construction—Powerful in 
Action—Convenient in Handling 
— oderate in Price! 


These Hatwmmers have our Patent Skew 
Ram, which secures the most extensive die 
surface, and our patent valve gear; by 
which is accomplished, with e most 
— adjustment, either the heavy dead 

low for drawing down work, or the light, 
quick blow for finishing, anp THIS WITH ON- 
LY TWO MOVING PIECES—NOTHING TO GET 
OUT OF ORDER. 

All sizes, from 100 bs. upwards, with sin- 
gle or double frames. 


ENCINE LATHES, 
Extra Strong and Heavy, capable of doing 
the heaviest and most accurate work. 


Also, our PATENT 


or screw cutting, without change of gear-wheels. 





SCREW-CUTTING LATHES, which will do either general turning 


Substantial Success Based on Merit ! 


The Iron World & Manufacturer 


Is Published Weekly at Pittsburgh, Pa., 


And is the Le —if not the only—Representa- 
tive Journal of the METAL TRADES Pub- 
lished in the United States. 


Located at the very centre of the metal interests 
of the United States, with offices and correspond- 
ents at the leading cities of the East, West and 
South, we do not err in claiming that it is the 
REPRESENTATIVE JOURNAL of the Metal 
Manufacturers, Workers and Dealers, of this coun- 


try. 

he IRON WORLD AND MANUFACTURER 
has a la and extended circulation throughout 
the United States, and is taken by Iron and Steel 
Manufacturers, Machinists, Founders, Hardware 
Dealers and Tinners, Gunsmiths, Plumbers, Cut- 
lery Manufacturers, File Manufacturers, Saw Manu- 
facturers, Boiler Manufacturers, and by 
Leading Railway Officials. 

It advocates protection to AMERICAN MANU 
FACTURES! Its markets are FULL AND RELIA- 
BLE. Able Correspondents traveling in the WEST 
AND SOUTH Manufacturing Items are a leading 
feature. Its manufacturing items are copied by 
the Press throughout the country. 

Only $4.00 per Annum. 
If you are in the metal trade, take a metal paper. 
It will save you more than ite cost. If you area 
manufacturer take the journal that advocates your 
interests. Don’t patronize Free Trade journals, 
but help those who help you. 

With Free Trade the manufacturers of the coun- 
try would be ruined! English gold is scattered 
th a liberal hand to further Free Trade. Expend 
some of yours to favor Protection. 

If you advertise, which is the best medium? Cir- 
culation being equal which would you patronize— 
a Free Trade journal or a Protection journal? Cir- 
culation is considered the value of an advertising 
medium. Much depends on the cuaracter of the 
circulation. The New York Weekly Tribune claims 
200.000 circulation, and gets from two to five dol- 
lars per line for advertising. The Inon Wortp 
reaches more people engaged in the metal business 
that the New York 7rijune. Our rates are about 
ten cents per line. Which will pay the best? 
Sample Copies Mailed Free. 
Address IRON WORLD PUBLISHING CO., 
No. 71 Grant St., Pittsburgh, Pa. 


RUFUS BLANCHARD, 
146 Lake 8t., Chicago, 
Has Issued aNEW STYLE of 


MAPS! 


IN FLEXIBLE CASES, 











Which are both cheap and convenient. The follow 
ing States are now ready: Illinois, lowa, Missouri, 
Kansas, Nebraska, Minnesota, Wisconsin, matiane, 
Michigan and Ohio. Mailable cn receipt of 
cents. They show the counties. towns and rail- 
roads and are fine specimens of workmanship. 


KELLOGG BRIDGE COMPANY, 


OF BUFFAIA, N. Y., 
Manufacturers of all kinds of 
Wrought Iron Truss Bridges, 
Iron Roofs and Viaducts, 








3" Plans and prices sent on application. 
dress KeLLoee Brings Co., Buffalo’ N o we 


CHAS. KELLOGG, President. 
CHAS. F. WADSWORTH, Vice-Pres. 
C. C. HODGES, Sec'y and Treas. 


THOS. M. GRIFFITH, Sup't. 

AXDREW CARNEGIE, { Taos. M.CARNEGIE, 

PRESIDENT. VICE-PRESIDENT. 
ANDREW Kiomax, Gen. SuP'r. 


THE UNION IRON MILLS, 


Of PITTSBURGH, Pa. 
Sole Manufacturers, under our own Patents, of 
IMPROVED “I” BEAMS, 


CHANNEL BARS, 
Best Quality of 

LOCOMOTIVE & CAR AXLES. 
(* KLOMAN ” Brand.) 

“* Tinville & Piper’s Patent’? 

Round and Octagonal HOLLOW 

WROUGHT IRON POSTS, 


Ad- 





“Upset” BRIDGE LINKS 


GENERAL WESTERN OFFICE: 








UNION TRUST 6O., 


OF NEW YORK. 


No. 73 Broadway, cor. Rector St. 
Capital, - - 1,000,000. 
[All paid in and securely invested.] 

INTEREST ALLOWED ON DEPOSITS, which 
may be drawn at any time. 

Company is by law and by the order of the 
Supreme Court made a legal depository of money. 
It will act as Receiver in cases of litigation, take 


c e of, and tee the safe k of all 
kinds of Secutities, and collect — and 
interest thereon. 


It ie authorized by law to accept and execute all 
TRUsTs of every description, in reference to both 
real and personal property committed to them by 
any person or jon, or transferred to them 
by order of any of the Courts of Record, or by any 


Surrogate. 

It is especially authorized to act as Register and 
Transfer agent and as Trustee for the purpoee of 
issuing, registering or countersigning the certifii- 
cates of stock, bonds or other evidences of debt of 
any corporation, tion, municipality, State 
or public authority, and will pay coupons and divi- 
dends on such terms as may be agreed upon. 

ving special prominence to this department 
its business, attention is particularly called to 
the paramount advantages of employing this com- 
PanY in the capacity of AGENT, TRUSTEE, RECEIVER 
Or TREASURER, in preference to the appointment ot 
INDIVIDUALS. A guarantee capital of ONE MILLION 
DOLLARS specially invested by requirement of its 
charter, and a perpetual succession ; a central and 
rmanent place of business, where business can 
transacted daily, without disappointment or 
delay: ite operations directed and controlled by a 
responsible Board of Trustees; and its entire man- 
—- also under the ‘upe ion of the Supreme 
ourt and the C.-mptro.ler of the State. 

Permanency. Cu.stant and Responsible 
vision, Guara.teed Security and Busi 
fence and Facilities, may therefore be strong 
urged IN ITS FAVOR on the one hand, against the 
Uncertainty of Life, the Fluctuations of Business, 
Individual Responsibility and General Inconven- 
fence on the other. 


ISAAC H. FROTHINGHAM, President. 


Super- 
Conten- 
ly 

















AUGUSTUS SCHELL, 
HENRY K. BOGERT, | Vice-Presidents. 
TRUSTEES. 

A. A. LOW, JOHN V. L. PRUYN, 

HORACE F.CLARK, BENJ. H. HUTTON, 

DAVID HOADLEY, JAS. M. McLAIN, 

EDWARD B. LEY, W. WHI RIGHT, Jr. 

GEO. G@ WILLIAMS, ° HENRY STOKES 

J. B. JOHNSON, HENRY E. DAVIES, 

GEO. B. CARHART. SAMUEL WILL 

PETER B. SWEENEBY, CORNELIUS D. WOOD, 

JAS. M. WATERBURY, 8 B.C DEN, 
AN CLARK, * DANIEL 0. HOWE 

AMASA J. PARKER, G EW. 

HENRY A. KENT. JAMES FORSYTH, 

WILLIAM F. RUSSELL, R. J. DILLON, 


CHARLES T. CARLTON, Secretary. 


Niclade Wdasath chats wh al ate 


pated to furnish all classes with constant employ- 
ment at home, the whole of the time or for the 
spare moments, Business new, light and profit- 
able. Persons of either sex easily earn from 50c. 
to $5 per evening, and a propor'ional sum by de- 
voting their whole time to the business. Boys 
and girls earn nearly as much as men. ‘that all 
who see this notice may send their address, and 
test the business, we make this unparalleled offer: 
To such as are not well satisfied, we will send $1 
to pay forthe trouble of wri Full particu- 
lars, a valuable sample, which will do to com- 





mence work on, and acopy of The mg + Literary 
Companion—one of the Loegest and best famil 
newspapers published—all sent free by mail. 


Reader, if you want permanent. profitable 
address E. C. ALLEN & CO., Augusta, Main 


WM. U. THWING, 
PATTERN 


Model Maker ! 


Calhoun Piace, Rear of No. 120 Dear- 
born Street, Chicago, Third Floor. 
cutee 


Empleying none but the best workmen, and hav- 
Ing superior facilities, I am prepared to do the best 
work (using the best materials) at low figures, and 
guarantee satisfaction. Patent Office Models a 


specialty. 
ILLINOIS 


Manufacturing Co., 


479, 481 & 488 STATE 8T., CHICAGO, 
Manufacturers of 


RAILWAY CAR TRIMMINGS, 











AND 
Removable Globe Lanterns, 
O. A. Boeus, Pres. Jas. E. C 
A. H.Gunx, Sec'y. J. M.A. Daw, Aust Bupt, 





SEWER PIPE, DRAIN TILE, 


Bath Brick & Fire Brick, 


No. 13 Fullerton Block, Dearborn-8t., THE JOLIRT MOUND 00 
CHICAGO, ILLINOIS. , 
THE UNION IRON MILLS mfacture all Joliet, Will Co., Illinois. ’ 
a ts gh FR Office and Yard in Chicago, 
selval Pato sll” dade iron got Bh | Cor, W 
oT” Bean Goierine, haat Cor. Washington & Market Streets, 


§~ Orders and inquiries promptly attended to. 





WALTER KATTE, Western Agent. 


JOLIET MOUNR CO, 
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OMNIBUSES 











EVERY STYLE! 














4. H. LINVILLE, PRESIDENT. J. L, PIPER, GEN. MANAGER. A. @, SHIFFLER, SUP’T & TREAS. 


The Keystone Bridge Company 


OF PITTSBURGH, PENN. 





Ofce and Works, 9th Ward, Pittsbargh, Pa. Philadelphia Ole, 426 Walnut Street. 
GENERAL WESTERN OFFICE :—13 Fullerton Block, 94 Dearborn St., 
CHICAGO, ILL. 


(2 This Company possess unrivaled facilities for manufacturing and erecting every description of 
Iron and Wooden Railway and Road Bridges, Roofs, Turn-Tables and Build- 
ings, ** Linville and Piper» Patent Iron Bridges, Self-Sustaining Pivot Bridges, 
Suspension Bridges, and Ornamental Park Bridges. Contractors for Wooden or Iron 
Bridges of any pattern, as per plans and specifications. Circulars sent on application. 

WALTER KATTE, ENGINEER. A. D. CHERRY, SECRETARY. 


CRERAR, ADAMS & C0., 


MANUFACTURERS AND DEALERS IN 


Railroad Supplies ' 


--aND— 


CONTRACTORS’ MATERIAL. 
11 and 13 Wells Street, 


CHICAGO, ILL. 











Manufacturers of IMPROVED HEAD-LIGHTS for Locomotives, 
Hand and Signal Lanterns, Car and Station Lamps, Brass Dome 
= Dome Mouldings, Cylinder Heads, and Car Trimmings, of 

ery 


TAYLOR IRON WORKS! 


Capacity: 120 WHEELS, 50 AXLES, and 100 HOOKS rrr Day. 
MANUFACTURERS OF 













$4. CAR WHEELS, CAR AXLES, Eo 
eid DRAW HOOKS, S22 
aes = — AND — 4235 
sine ALL RAILROAD FORGINGS. Pred 
-_—~o 35 

cul a 
art Hi 
meee LEWIS H. TAYLOR, | JAS. H. WALKER, =e ety 
QeeE W, J. TAYL be. re ’ a Paes 
Bes Treas. & Gen. Man seated yy rea 
m2 8 

BE HIGH BRIDGE. N.J., “8 








On the Line of the Central Satieoda of New Jersey. 





The National Iron Co. 


[Successor to Wm. Hancock, Rough and Ready Iron Works,] 
ESTABLISHED 1847. 
DANVILLE, PENNSYLVANIA. 


MANUFACTURER OF 


RAILROAD IRON, 


RAILROAD CHAIRS, SPLICE BARS AND BOLTS, FROGS, SWITCH som. snaps AND 
LEVERS, HOOKHEAD AND COUNTERSUNK HEAD SPIKES, BRID AND CAR 
BOLTS, ROLLS AND ROLLING MILL MACHINERY, BLAST FURNACE 
ASTINGS AND MACHINER Y, STEAM ENGINES AND BOILERS, 
IRON AND BRASS CASTINGS, ENGINE AND 
MACHINE WORK, STEAM & WATER 
FITTINGS, &c., &c. 

wm. HANCOCK, President. 
BENJ. J. WELCH, Sec’y, Treas. and 7 23 C. BRINCK, Vice-President, 
en. Manager, Danville, Pa. _ Walnut St., Philadelphia. 





401 





g were) 











MANUFACTURERS 


Superior Cast Steel Files. 


LANCASTER, PA. 








PITTSBURGH CAST STEEL SPRING WORKS 
A. French & Co., 


Manufacturers of Extra Tempered, Light Elliptic 


CAST STEEL SPRINGS, 


FOR RAILROAD CARS AND LOCOMOTIVES, 


FROM BEST CAST STEEL. 
OFFICE AND WORKS:—Cor. Liberty and 2ist Sts., PITTSBURGH, PA. 


CHICAGO BRANCH, 88 Michigan Ave. 


Geo. C. Clarke & Co.. 


FIRE, INLAND AND OCEAN MARINE 


INSURANCE AGENCY. 


15 Chamber of Commerce, Chicago. 
New England M. M. Insurance Co., of Boston, 


ASSETS $1,197,000. 


Independent Insurance Company, - of Boston, 


ASSETS $680,000. 


North American Fire Ins. Co., of New York, 


ASSETS $800,000. 


‘xcelsior Fire Insurance Co.,- - of New York, 


ASSETS $340,000. 


Fulton Fire Insurance Companv, of New York, 


ASSETS #8400,000. 


Home Insurance Company, - of Columbus, 0. 


ASSETS $515,000. 














MANSFIELD ——— COMPAN Y 





Pat So es ae 


OF CHICAGO. 





AMOS T. HALL, President, | J. H. DOW, Superintendent. 





Are now prepared to receive and promptly execute orders for RAILROAD FROGS and CROSSINGS 
warranted to prove satisfactory to purchasers 
For DURABILITY, SAFETY and ELASTICITY—being a combination of Steel, Boiler Plate and 
Wood—they are UNEQUALED, as Certificates of Prominent Railroad Ojficials : vill testify. 
The SAVING TO ROLLING STOCK AND MOTIVE POWER is at least equal to double the cost o 
FROG, Letters should be addressed to 


CRERAR, ADAMS & CO., Gen’l Agents, 
18 Wells Street. CHICAGO. 


the 


NWo. 








L. B. Boomer, Pres. H. A. Rust, Vice Pres. W. E. Grimay, Secretary. 


American Bridge Company, 


Manufacturers and Builders of 


BRIDGES, ROOF'Ss, 
Turning Tables, Pivot Bridges, Wrought Iron 
Columns, Heavy Castings, and General 
Iron and Foundry Work. 


For Railwa ay and Road Bridges, this Company employs the fol- 
lowing well-established systems, viz: For Bridge Superstructures.—Post’s Patent Diagonal 
Iron Truss; Plate and Trussed Girders; Post's Patent Diagonal Combination Truss; Howe’s Truss and 
any other desired systems. For Bridge Substructures.—Pneumatic, Screw Piles and Masonry. 


¢@” Descriptive Lithographs furnished upon application. Plans, Specifications and Estimates, 
together with Proposals, will be made and submitted, when desired. 


WORKS, OFFICE, 
Cor, Egan and Stewart Avenues. | Rooms 1,2 & 3, 157 LaSalle St. 
Address THE AMERICAN BRIDGE Co., 
No. 157 LaSalle St., Andrews’ Bldg., Chicago. 
L. C. BoxineTon, Gen. Agent. M. Lassie, Gen. Supt. 
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WARMING AND VENTILATING 
Railroad Cars 
BY HOT WATER. 


SSS SSS SSS 





.BAKER’S PATENT CAR WARMER.—One way of Applying it. 


A very simple, safe_and efficient plan for 


Warming Railway Carriages! 


HOT WATER PIPES, 


Which BRadiates the Heat Directly at the Feet of Each Passenger without'the 
Necessity of Going to the Stove to Get Warmed! 


All the finest Drawing-Room and Sleeping Cars in the United States have it, or are adopting it. 
Full descriptive Pamphlets furnished on application. 


Baker, Smith c& Co., 
Cor. Greene and Houston Sts., N. Y., and 127 Dearborn St., Chicago. 


THE LEBANON MANUFACTURING COMPANY, 


LEBANON, PENNSYLVANIA, 


IS PREPARED TO BUILD AT SHORT NOTICE, 


‘HOUSE, GONDOLA, COAL, ORE, 


AND ALL OTHER KINDS OF 


CAR S$! 
Also, IRON and Every Description of CAR CASTINGS Made to Order, 


J.M GETTEL, Superintendent. 








DR. C. D. GLONINGER, President. 


HUSSEY, WELLS & CoO., 


MANUFACTURERS OF ALL DESCRIPTIONS OF 


CAST STEEL. 


BEST REFINED STEEL FOR EDCE TOOLS. 


Particular attention paid to the Manufacture of 


Steel for Railroad Supplies. 


ELOMOGENTEBHOUS PILATES, 


For Locomotive Boilers and Fire Boxes. 


Smoke Stack Steel, Cast Steel Forgings, 


FOR CRANE PINS, CAR AXLES, &C. 











Also, Manufacturers of the Celebrated Brand, 


“HUSSEY, WELLS & 00. CAST SPRING STEEL.” 


i=” For Elliptic Springs for Railway Cars and Locomotives. ai 





Office and Works, Pittsburgh, Pa. 
[BRANCH WAREHOUSES: 


88 MICHIGAN AVENUE, CHICAGO. 


139 and 141 Federal St., BOSTON. | 30 Gold St.. - - - NEW YORK, 








P > TAYLOR BROTHERS & CO. 
7 ka B. CAST STEEL LOCOMOTIVE TYRES, 
Ss pFEre oO 
Best Yorkshire Bar Iron 


No. 10 OLIVER sa 0D 
BOILER PLATES. 


This Iron is unequaled for strength and durability, sound 
ness and uniformity It is capable of receiving the highest 
finish, which renders it peculiarly adapted to the manufacture 
of Locomotive and Gun Parts, Cotton and other Machinery 
Chain Bolte, &c, 















Sole Agency for the United States and Canadas, 








‘|THE UNION PATENT STOP WASHER, 


Manufactured at Coatesville, Chester Co., Pa., on the 
line of the Pennsylvania Central R. R., has now stood 
the test of practical use on the above road, the Phila- 
~~ Wilmington & Baltimore and Philadelphia & 

eading Railroads, for the past two years, and proved 
itself to be what is claimed for it—a perfect security 

inst the unscrewing or receding of nuts. Its sim- 
plicity, efficiency and cheapness over any other appli- 
ance for the purpose should recommend it to the 
attention of all persons having charge of Railroad 
tracks, cars and machinery. 

It is especially adapted to. and extensively used by 
leading Railroads of the country for the purpose of se- 
curing nuts on railway joints. we 

The accompanying cuts show the application of the 2 = 
Washer. For further information, app y to — 


A. GIBBONS, Coatesville, Pa. 











The Chicago Spring Works. 


OFFICE : No. 128 Lake Street, Chicago 





McGREGOR, ATKINSON & CO., Proprietors. 





MANUFACTURERS OF 


EXTRA TEMPERED LIGHT ELLIPTIC CAST STEEL SPRINGS AND THE “ DANIELS” PAT. CAR SPRING. 








Union Car Spring 


Sole Proprietors of the 


Co. 


Dep y) 
ee 





Wool-Packed Spiral. 


HEBBARD CAR 
Offices: No. 4 Dey St., New York, and 19 Wells St., Chicago, 


FACTORIES : JERSEY CITY, N. J., and SPRINGFIELD, MASS. 


Hebbard. 


SPRING! 











Vose. Dinsmore & Co., 
NATIONAL SPRING WORKS, 


MANUFACTURERS OF 


VOLUTE BUFFER, INDIA RUBBER, RUBBER CENTER 
SPIRAL, COMPOUND SPIRAL, “ DINSMORE,” 


AND OTHER 


| RAILWAY CAR SPRINGS. 









“Dinsmore” Spring. 


No. 1 Barclay St., NEW YORK. | 


WORKS._ON 129th AND 130th STREETS, NEW YORE. 


No. 15 La Salle St., CHICAGO 













































330 


THE RAILROAD GAZETTE. 








[ Dec. 31, 1870. 











GENERAL FREIGHT DEPARTMENT. 


The Illinois Gentral Railroad 


ARE PREPARED TO TAKE FREIGHT FOR 


© ° e* 
Cairo, St. Louis, Peoria, 
BLOOMINGTON, SPRINGFIELD, JACKSON VILLE, 


And All Points in the Central and Southern parts of the State; 


MOBILE & NEW ORLEANS BY RAIL OR RIVER 


And ALL POINTS on the MISSISSIPPI below CAIRO. Also, to 
Freeport, Galena and Dubuque. 








(@ Freight Forwarded with Promptness and Despatch, and 
Rates at all times as LOW as by any other Route. 
BY THE COMPLETION OF THE BRIDGE AT DUNLEITH, 


Tuey ARE ENABLED TO TAKE FREIGHT To aut Points West or DUBUQUE 
ta” WITHOUT CHANGE OF CARS! _g@) 


DELIVER FREIGHT IN CHICAGO ONLY at the FREIGHT DEPOT of the Com- 
pany, foot of Souta Water St. Parties ordering Goods from the East should have the packages marked: 


“Via Illinois Central Railroad.” 


For THROUGH BILLS OF LADING, and further information, 
apply to the Loca, Freieut AGENT at Chicago, or to the undersigned. 


M. HUGHITT, Gen. Supt. J. F. TUCKER, Gen. Freight Agt. 
MOORE 


Steel Elastic Car Wheel Co, 
av 


3 Proprietors of 
es, ‘ty ane 
44 








MOOoORE’S PATENT 


FOR THE MANUFACTULE OF 


) ELASTIC CAR WHEELS, 


FOR PASSENGER AND SLEEPING COACHES, 


& Noiseless, Safe, Durable and Economical. 


| v 
om ‘int i 
i lind? it 
ay BB a] 


Also, Manufacturers of 


CAR WHEELS OF EVERY DESCRIPTION. 


H. W. MOORE, President. 
JAS. K. FROTHINGHAM, Secretary. 
KF. W. BLOODGOOD, Treasurer. 
NS ay , ua 
wil S 4\ Works, cor. Green and Wayne Sts., JERSEY CITY, N. J, 
P. O. Address- Box 129, Jersey City, N.J. 


American Compound Telegraph Wire. 


More than 3000 Miles now in Operation, 


Demonstrating beyond question 1s superior working capacity, and great abiity to withstand the 
elements. For RaiRoap Lings, connecting a single wire with a large number of Stations, and for long 
circuits, this wire is peculiarly adapted; the large conducting capacity secured by the copper, with 
other advantages, rendering such lines fully serviceable during the heaviest rains. 

Having a core of steel. a smali number of poles only are required, as compared with iron wire con- 


struction, Serely proveaene much loss of the current from escap2 and very materially reducing c.st 
of maintenance FFICE AMERICAN COMPOUND TELEGRAPH WIRE CO. 


234 West 29th Street, New York. 
BLISS, TILLOTSON & CO., Western Agent« 
247 South 











ts, 
ater Street, Chicago. 








CHAS. J. PUSEY, P. O. Address—-Box 5222. EDW'D H. PARDEE 


Pusey é& Pardee, 


74 BROADWAY, NEW YORK. 


American and English Rails, 
LOCOMOTIVES AND CARS FISH-PLATES, SPIKES, &c. 


—SOLE AGENTS FOR— 


Atkins Brothers’ Pottsville Rolling Mills, and G. 


Buchanan & Co., of London. 


cial attentien given to filling orders for small T and STREET RAILS, of every 
pattern. 


OLD RAILS BOUGHT OR RE-ROLLED, 4S DESIRED. 


wers 


weight an 











J. E, FRENCH. W. 8. DODGE, 


Winslow Car Roofing Company. 
PATENT IRON CAR ROOFS. 


Established, 1859. 


No. 211 Superior St. CLEVELAND, O. 


Over 20,000 Cars covered with this Roof! We claim that these 
Roofs will keep Cars dry, and will last as long as the 
Cars they cover without any extra expense 
after once put on. 


D. W. CROSS. 











THE 


“RED LINE!” 


—RUNNING OVER THE— 


Michigan Southern and Lake Shore R. R.’s, 


— WAS THE — 


FIRST LINE to CARRY FREIGHT BETWEEN the EAST and WEST, 
WITHOUT CHANGE OF CARS! 


CARS RUN THROUGH TO 


NEW YORK AND BOSTON, 


IN FOUR AND FIVE Days! 











t# Contracts made at the Offices of the Line. 


Cc. Shutter, Agent, ent, 
7% Broadway, New York. State House, Boston, Mass 


W. D. MANCHESTER, Agent, 54 Clark St., Chicago. 


Great Central Route. 


A. Cushman, A 
oie” 











“BLUE LINE.” 


ORGANIZED JANUARY 1, 1867. 


1870. 1870. 











‘OWNED AND OPERATED BY THE 

Michigan Central, Illinois Central, Chicago, Bur. 
lington & Quincy, Chicago & Alton, Great 
Western (of Canada), New York Central, 
Hudson River, Boston & Albany, and Provi- 
dence and Worcester Railrodds. 


THE ** BLUE LINE °? is the only route that offers to shippers of freight the advantages of an 
anbroken gauge through from Chicago to the Seaboard, and to all {nterior Points on the line of Eastern 
Connections beyond Suspension Bridge and Buffalo. All Through Freight is then transported between 
the most distant points of the roads in interest, 


WITHOUT CHANGE OF CARS! 


The immense — equipment of all the roads in interest is employed, as occasion requires, for the 
through service of this Line, and has of late been largely increased. This Line is now prepared to extend 
facilities for the transit and delivery of all kinds of freight in Quicker Time and in Better Order than 


ever before. 
, The Blue ILine Cars 


are all of asolid, uniform build, thus largely lessening the chances of delay from the use of cars of a 
mixed construction, and the consequent difficulty of repairs, while remote from their own roads. The 
Blue Line is operated by the railroad companies who own it, without the intervention of intermediate 
parties between the Roads or Line and the public. 

Trains run through with regularity IN FOUR OR FIVE DAYS to and from New York and 
Boston. Especial care given to the Safe and Quick Transport of Property Liable to Breakage or Injury, 
and to all Perishable Freight. 

Claims for overcharges, loss or damage, promptly settled upon their merits. Be particular and direct 
all shipments to be marked and consigned via 


“BLUE LINE.” 


G@” FREIGHT CONTRACTS given at the offices of the company in Chicago, New York 





and Boston. 

J.D. HAYES, Gen. MANAGER... Detroit. 
C. E. Nosigz,..... ? > | P.KJRanpax1}69 Washington St., Boston. 
Gro. E. JARVIS,... § $49 Broadway, N.Y. W. w STREET,..... 91 Lake St., Chicago. 
A Serre eres Quincy, Til.) 5. dORMBOM,.2s6ccccecerveccees Cairo, Il’. 


THOS. HOOPS, GEN. FrR’t Aert. Michigan Central Railroad, Chicago. 
A. WALLINGFORD, Acr. M. C. & G. W. R. R., No. 91 Lake St., Chicago. 
N. A. SKINNER, Freight Agent Michigan Central Railroad. 








Empire Line. 


THE EMPIRE TRANSPORTATION COMPANY’S: 


Fast Freight Line to the East 


TO THE week. Alte ont. REGIONS, 
Via Michigan Southern, Lake Shore, and Philadelphia & Erie R. B.'s, 


witrTETouvurTr TRAN S¥EFEBDR! 
Office, No. 72 LaSalle Street, Chicago. 


GEO. W. RISTINE, Western Superintendent, Cleveland, Ohio. 

WwW. G. Van Demark, ..265 Broadway, New York. | E.{L. O’ Donnell, 
G. B. McCulloh,....4°2 South 5th St., Philadelohia. | Wm. F. Smith, 
JOHN WHITTAKER, Pier 14 North River, New York. 


JOSEPH STOCKTON, Agent, Chicago. 
W. T. HANCOCK, Contracting Agent. 








Baltimore, Md. 
Erie, Penn 





(@” SEND FoR CIRCULARS. 





WM. F. GRIFFITTS, Jr., Gen. Freight Agent, Philadelphia. 
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HCAG0 & NORTIIVESTERY BW 


Comprising the PRINCIPAL RAILROADS from CHICAGO Directly NORTH 
NORTH-WEST and WEST. 


ALL RAIL TO THE PACIFIC OCEAN! 
Great California Line. 


TRAINS LEAVE WELLS STREET DEPOT AS FOLLOWS: 


8:30 A. M. Cedar Rapids Pass|10:15 P. M. Night Mail. 
10:45 A. M. Pacific Express. 10:15 P.M. Rock Island Pass. 
10:45 A. M. Rock Island Exp.'4:00 P. M. Dixon Passenger. 


For Sterling, Rock Island, Fulton, Clinton. Cedar Rapids, Boone, Denison, Missouri Valley Junction, 
Sioux City, Counci) Blufis and Omaha, there connecting with the 


UNION PACIFIC RNR. RNR. 


For Cheyenne, Denver, Ogden, Salt Lake, the White Pine Silver Mines, Sacramento, San Francisco, and 
all parts of Nebraska, Colorado, New Mexico, Arizona, Wyoming, Montana, 
Idaho, Utah, Nevada, and the PACIFIC COAST. 





FROM CHICAGO Hours, 1st Class Fare. FROM CHICAGO Days, Ist Class Fare, 
To OMAHA,...... 23 $20.00|To SACRAMENTO,. 41 $118.06 
bi DENVER... --. 52 70.75| * SAN FRANCISCO, 5 118.00 


TRAINS ARRIVE:—Night Mail, 7.00 a.m.; Dixon Passenger, 11.10 a. m.; Pacific Express 
4:15 p. m.; Rock Island Express, 4:15 p. m.; Cedar Rapids Passenger, 6:45 p. m. 


FREEPORT LINE. 
9.00 A. M. & 9.4 5 P. M. Me ox, Belvidere, Reckioed, Freeport, Galena, Dun- 


4.00 P. M., Rockford Accommodation. 
5.30 P.M., Geneva and Elgin Accommodation 
6.10 P. M., Lombard Accommodation. 
5:50 P. M., Junction Passenger. 


TRAINS ARRIVE :—Freeport Passenger, 2:30 a. m., 3:00 p. m.; Rockford Accommodation, 
11:10 a. m.; Geneva and Elgin Accommodation, 8:45 a. m.; Junction Passenger, 8:10 a. m.; Lombard 
Accommodation, 6:50 a. m. 


WISCONSIN DIVISION. 


— Trains leave Depot, cor. West Water and Kinzie Sts., daily, Sundays excepted, as follows: 
10 00 A N DAY EXPRESS, for Janesville, Monroe, Whitewater, Madison, Prairie du 

e fA. I¥L. Chien, Watertown, ‘Minnesota Junction, Portage City, Sparta, La Crosse, St. 
Paul, and ALL POINTS ON THE UPPER MISSISSIPPI RIVER; Ripon, Berlin, Fond du Lac, Oshkosh, 
Neenah, Appleton, and Green Bay. 

$3.00 P. M., Janesville Accommodation. 
6G 00 P M NIGHT EXPRESS, for Madison, Prairie du Chien, Watertown, Minnesota 
Vel e iVYi. Junction, Portage City, Sparta, La Crosse, St. Paul, and ALL POINTS ON THE 

UPPER MISSISSIPPI RIVER; Ripon, 
and THE LAKE SUPERIOR COUNTRY 


rlin, Fond du Lac, Oshkosh, Menasha, Appleton, Green Bay, 
5.00 P. M., Woodstock Accommodation. 
6:20 P.M., Barrington Passenger. 
TRAINS ARRIVE :—5:30 a. m., 7:45 a. m., 19:10 a. m., 1:00 p. m. and 7:15 p. m. 


MILWAUKEE DIVISION. 


PEILWAUKEE MAIL,.........--. ..+--2-+- oo ees cce es ceeecceessescssccens soecees 8:15 A. Mi. 
EXPRESS, (ex. Sun.) Waukegan, Kenosha, Racine and Milwaukee,...... 9:45 A.M. 5:00 P. MI. 
nigt. cp Og > eee ereretenseterays 1:00 P. M1. 
HIGHLAND PARK PASSENGER.,......... o>. Lseanedibineeh akbesshehoes 1:15 P. MI. 
MILWAUKEE ACCOMMODATION, with Slee ing Car attached............-- 11:00 P. M. 
EVANSTON ACCOMMODATION, (Daily,) from isconsin Div. popet a fate date 215 P. Mi. 
KENOSHA ACCOMMODATION, (Sundays excepted) from Wells St. Depot..... 4:10 P, M. 
AFTERNOON PASSENGER, from Milwaukee Div. Depot.....................- 5:45 P. MI. 
WAUKEGAN ACCOMMODATION, (except Sundays) from Wells St. Depot..... 5:25 P. MM. 


WAUKEGAN PASSENGER, (Sundays excepted) from Wells St. Depot........... 5:00 P, M. 

TRAINS ARRIVE :—Night Accommodation, with Sleeping Car, 5:00 a. m.; Day Express, 
4:10 p. m. Milwankee Mail, 10:10 a. m.; Afternoon Passenger, 8:00 p.m.; Waukegan Accommoda- 
tion, 8:25 a.m.; Kenosha Accommodation, 9:10 a.m.; Evanston Accommodations, 1.40 and 4.00 p. m.; 
Waukegan Passenger, 7:55 a. m.; Highiand Park Passenger, 3.45 p. m. 


PULLMAN PALACE CARS ON ALL NIGHT TRAINS. 
Can be purchased at all principa lroad Offices 
one HROUGH TICKETS ei dod Sous, 


Jhicago at the Southeast 
H. P. STANWOOD, GEO. L. DUNLAP, 
Gen. Ticket Agt. Gen’! Supt. 


Milwaukee & St. Paul R. W. 


THE ONLY ALL RAIL LINE TO 


ST. PAUL AND MINNEAPOLIS t 


AND ALL PORTIONS OF 


Wisconsin, Minnesota & Northern lowa. 
PURCHASE TICKETS VIA MILWAUKEE. 


Passengers Going via Milwaukee, 


Have Choice of Seats in Clean Coaches, and on Night 
Trains, a full night’s rest in Palace Sieeping Cars. 


t= BAGGAGE CHECKED THROUGH BY THIS ROUTE ONLY !-@ 


PASSENGERS FROM CHICAGO can obtain these Advantages cnly by 
the MILWAUKEE DIVISION of the CHICAGO & NORTHWESTERN Rk’Y. 


























SPECIAL NOTICE.—Passengers destined to any place 
in Wisconsin, Minnesota, or Northern Iowa, either on or off the 
Lines of this Company, who cannot procure Through Tickets to 
their destination, should purchase their Tickets TO MILWAU- 
KEE, as this is the Great Distributing Point for these States. 


Ss. 8. MERRILL, 


HGAGU, ROCK ISLAND PACITI 


RAILROAD. 
@ THE DIRECT ROUTE FOR #1 


JOLIET, MORRIS, OTTAWA, LASALLE, PERU, HENRY, PEORIA, 


Lacon, Geneseo, Moline, 


ROCK ISLAND, DAVENPORT, 


Muscatine, Washington, Iowa City, 


COUNCIL BLUFFS & OMAHA! 


CONNECTING WITH TRAINS ON THE UNION PacrFic RAILROAD, FOR 
Cheyenne, Denver, Central City, Ogden, Salt Lake, 
White Pine, Helena, Sacramento, San Francisco, 


And Points in Oe and Lower California; and with Ocean Steamers at San Francisco, for all Points in 
ina, Japan, Sandwich Islands, Oregon and Alaska, 


@ TRAINS LEAVE their Splendid new Depot, on VanBuren Street, Chicago, as follows: 





PACIPIC EXPRESS, (Sunday excepted)..............00+. 10.00 a. m. 4.15 p.m. 
PERU ACCOMMODATION, (Sundays excepted).......... 4.30 p.m. 9.45 a.m. 


PACIFIC EXPRESS, (Saturdays excepted,)............... 10.00 p, m. [Mon. ex. 7,00 a. m. 


ELEGANT PALAGE SLEEPING COACHES! 


Run Through to Peoria and Council Bluffs, Without Change. 


G2 Connections at LA SALLE, with Illinois Central Railroad, North and South ; at PEORIA, with 
Peoria, Pekin & Jacksonville Railroad, for Pekin, oe &c.; at PORT BYRON JUNCTION, for 
—, LeClaire, and Port Byron; at ROCK ISLAND, with Packets North and South on the Miss- 
ssippi River. 


t~ For Through Ticke and all desired information in regard to Rates, Routes, etc., cal) 
at the Company’s Offices, No. 37 South Clark Street, Chicago, or 257 Broadway, New York. 


A. M. SMITH, Gen, Pass, Agent. © HUGH RIDDLE, Gen, Supt, PA. HALL, Asst, Gen, Supt, 


KANSAS PACIFIC RAILWAY. 


Great Smoky Erill Route 
THROUGH KANSAS TO DENVER, COLORADO, 


Connecting with the DENVER PACIFIC R. R. for CHEYENNE ; forming, in connection with the 
UNION and CENTRAL PACIFIC R. R.’s, a NEW ALL-RAIL ROUTE to 


Colorado, Wyoming, Utah, Montana, 
NEVADA, CALIFORNIA, 


AND THE PACIFIC COAST. 
THE ONLY ROUTE RUNNING PULLMAN DRAWING-ROOM & SLEEPING CARS THROUGH TO DENVER. 


(= No Omnibus or Ferry Transfer! 23 














Direct Connections made in UNION DEPOTS at Kansas City [State Line.] with the Hanni- 
bal & St. Joseph, North Missouri and Missouri Pacific Railroads. 

Daily Trains leave Kansas City, State Line and Leavenworth, for Lawrence, Topeka, Emporia 
Humboldt, New Chicago, Chetopa, Junction City, Abilene, Salina, Brookville, Ellsworth, Hays, KIT 
CARSON, DENVER, GREELEY, CHEYENNE, OGDEN, SALT LAKE CITY, CORINNE, 


Sacramento ct San F'rancisco. 
Connect at Kit Carson with Southern Overland Passenger and Mail Coaches for PUEBLO, 
TRINIDAD, SANTA FE, and all principal points in 
Old and New Mexico and Arizona. 


Connect at DENVER with the Colorado Central Railroad and Fast Concord Coaches, for 
Golden City, Black Hawk, Central City, Idaho City, Georgetown and Fair Play. 








Passenger and Freight Rates as low and conveniences as ample as by any Route. 
Ask for Tickets via KANSAS PACIFIC RAILWAY, which can be obtained at all 


principal ticket offices in the United States. ; 
B. B. GEMMELL, Gen, Ticket Agt. ‘T.P. OAKES, Gen, Freight Agt, A. ANDERSON, Gen, Sup't, 
Lawrence, Kan, 


Lawrence, Kansas. Kansas City, Mo. 


FARMS AND HOMES IN KANSAS. 


Five Million Acres of ae Farmin coe, — along the line of this Great 
National Route, at from one to six dollars per acre. For full particulars, apply to 
semen NO. P, DEVEREUX, Land Commissioner, Lawrence, Kan, 


THE ERIE & PACIFIC DISPATCH C0. 


Are Authorized Freight Agents. 





For information, Contracts, and Bills of Lading, apply at their office, 64 Clark Street, Chicago. 
Hz. HH. RAPP, AGT. 


Western Union | Railroad. 


CHICAGO & NORTHWESTERN DEPOT, | MILWAUKEE & CHICAGO DEPOT, 
CH AGO. MILWAUKEE, 


THE DIRECT ROUTE! 
CHICAGO, RACINE & MILWAUKEE, 


—— DO 
Beloit, Savanna, Clinton, Pt. Byron, Davenport, Mineral Point, 
Madison, Freeport, Fulton, Lyons, Rock Island, Sabula, 
Galena, Dubuque, Des Moines, Council Bluffs, 


OMAHA, SAN FRANCISCO 


AND ALL PRINCIPAL POINTS IN 


Southern and Central Wisconsin, Northern Illinois, and Central and Northern Lowa, 

















A. V. H. CARPENTER, 


Gen. Pass. Agt. Milwaukee. Gen. Manager, Milwaukee. 





FRED. WILD, D. A. OLIN 


en. Ticket Agent. Gen, Superintendent 
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THE FAVORITE THROUGH PASSENGER ROUTE! 


Chicago, Burlington & Quincy 


RAILROAD LINE. 
$8 THROUGH EXPRESS TRAINS DAILY! 


FROM CHICAGO FROM CHICAGO 








Hours. 1st Class Fare. Days. ist Class Fare. 


TOOMAHA, = = = 23 $20.00 |'TO DENVER, -+- = 2% $63.00 
“ ST. JOSEPH, - = 21 19.50| ** SACRAMENTO, - 4% 118.00 
*6 KANSAS CITY, <= 22 20.00; ** SAN FRANCISCO, 5 118.00 





Trains LEAVE Cuicaco from the Great Central, Depot, foot of Lake Street, as follows: 


ale yey KEOKUK, COUNCIL BLUFFS & OMAWA LINE 
M MAL- EXPRESS, (Except Sunday,) stoppmg at all 
7:40 A tations; = ng close connections at Mendota with Illinois Cen- 

tral for Amboy, Dixon, cA M, stk Dunleith, ubuque, LaSalle, E] Paso, Bloomington, &c. 


PACIFIC (Except Sunday,) stopping 
1O: 45 A, M. at Riverside, RAST Live urora, Leland, Mendota, “prisacton, 
a ewanee, Galva, Galesburg, a ‘all ne West and South of Galesburg. 


ELEGANT DAY COACHES and PULLMAN PALACE DRAWING ROOM CARS 
at wy tached to this train daily from Chicago 


a COUNCIL BLUFFS & OMAHA WITHOUT CHANCE! 
IFIC NIGHT EXP S, (Daily, except Saturday,) 
Bluffs, 2.09O,F P. M. bak Pull sicines 


rI0 Ottumwa, De Nebraska City, Counc il 
oints West. 
this Train daily from © 


Pullman Drawing Room Slecping Car attached to 
icago to Burlington, and Elegant hg | Coaches, from Chicago to 
Council Blufts and Omaha, without change! This is the Route between 


CHICAGO, COUNCIL BLUFFS & OMAHA, 


—— RUNNING THE CELEBRATED—— 
Pullman Palace Dining Cars! 
49 MII.sE!S THE SHORTEST ROUTE BETWEEN 


Chicago & Freokuk, 


And the Only Route Without Ferrying the Mississippi River ! 


QUINCY, ST. JOSEPH, LEAVENWTH & KANSAS CITY LINE, 


ATL AND EXPRESS (Except Sunday,) stopping at all 

- A S Me ons between Chicago and Galesburg; m:z aking close connec- 

tions at Mendota with Tilinois Central for Amboy, Dixon, Freeport, Dunleith, Dubuque, La Salle, El 
Paso, Bloomington, &c. 

PACIFIC E RE (Daily, except Sunday,) with 

— <> .M. ECtGakto ES ER ESS:; and PULLMAN’S. PALACE 

SLEEPING C CARS attached, running through from C iienae to KANSAS CITY, Without Change! 


29:OO Pp. M, Paes FIC NIGH EXPRESS, (Daily,) with Pullman 


oom § sleeping Car attached running 
through from Chicago to QUING 


Kansas City, Riiaiads Topeka and nnn 


(ar WITHOUT CHANGE ! 2 
@&< MILES THE SHORTEST AND ONLY ROUTE BETWEEN 


Chicago and Kansas City 


WITHOUT CHANGE OF CARS OR FERRY. 


115 MILES The Shortest Route bet. Chicago & St. Joseph. 


THE SHORTEST, BEST AND QUICKEST ROUTE BETWEEN CHICAGO AND 


Atchison, Weston, Leavenworth, Lawrence, 


AND ALL POINTS ON THE KANSAS PACIFIC R’Y. 











RIVERSIDE & HINSDALE ——— ee 7:00 A. M. 1:30 & 6:15 P.M 


Local Trains Leave! siisdeitie keesencei sso s:00 BM 


Mi. 

AURORA PASSENGER............................5330 P. Mi. 

Ask for Tickets via Chicago, Burlington & Quincy BRalilroad, which can be ob- 
tained at all principal offices of connecting roads, at Company’s office, 63 Clark Street, and at 


Great Central Depot, Chicago at as low rates as by any other route, 


ROB’T HARRIS, SAM’ L. POWELL, 


Gen’l - erintendent, en’! Ticket Agent, 
HIC AGO. CHIC AGO. 


E. A. PARKER, 


Gen. West. Pass. Agt., 
CH IICAGO. 








THN GREAT THROUGH PASSENGER ROUTE TO KANSAS 


IS VIA THE OLD RELIABLE 


HANNIBAL & ST. JOSEPH 


SEIORT LINE). 


Cc reusing, the Missiesippy , at Quincy 9 and the Missouri_at Kansas City on New 
es; running Three y Express Trains, Through Cars and Pallman 
ae oF Palaces from Chicago & Quincy to St. Joseph & Kansas City. 


Iron 





The Advantages gained by this Line over any other Route from Chicago, are : 


1LLS MILES THE SHORTEST ! 
To St. Joseph, Atchison, Hiawatha, Waterville, Weston, Leavenworth, 
fet 5 MiILbs THE SHORTEST! 


‘To Kansas City, Fort Scott, Lawrence, Ottawa, 


Garnett, Iola, Humboldt, Topeka, Burlingame, Emporia, Manhattan, Fort Riley, Junction City, Salina, 
E “> Hays, Sheridan, Olathe, Paola, Cherokee Neutral Lands, Baxter Springs, Santa Fe, 
New Mexico, and all Points on the KANSAS PACIFIC, and MISSOURI RIVER, FT. 
SCOTT & GULF R. R’s, with which we connect at Kansas City Union Depot. 





THIS BEING THE SHORTEST LINE AND Qu ICKEST, is consequently the cheapest; and no 
one that is posted thinks of taking any other Route from Chicago to reach principal points in 


Missouri, Kansas, Indian Territory, or New Mexico, 


DAILY OVERLAND STAGES from west end Kansas Pacific Railway, for Pueblo, Santa Fe, Den- 
ver, and points in Colorado ap. New Mexico. 
Tuts is also. a most desirable Route, via St. Joseph, to Brownsville, Nebraska City, Council Bluffs, 
and Omaha, connecting with the Union Pacific Railroad for Cheyenne, Denver, Salt Lake, Sacramento, 
san Francisco, and the Pacific coast. 
Through Tickets for Sale at all Ticket Offices, 
Omnibus Transfers and Ferriage avoided. 


P. B. GROAT, Gen. Ticket Agent. 
HANNIBAL, Mo 








Baggage Checked Through, and 


GEO. H. NETTLETON, Gen. Supt. 


HaNniBaL, Mo. 








Old, FReliable, Air-Line Route! 


HCAGO, ALTON & ST. LOUIS 


SHORTEST, QUICKEST AND ONLY DIRECT ROAD TO 


Bloomington, Springfield, Jacksonville, Alton 


amine AMD 


sT. LOUIS 
WITHOUT CHANGE OF CARS. 


THE ONLY ROAD MAKING IMMEDIATE CONNECTIONS AT ST. LOUIS 
WITH MORNING AND EVENING TRAINS 


— i 


ATCHISON, LEAVENWORTH, KANSAS CITY. 


Lawrence, Topeka, Memphis, New Orleans, 


And All Points South and Southwest. 

















2 TRAINS leave Cutcago from the West-side Union Depot, near Madison Street Bridge._get 


Arrive. 
*8:05 P.M. 
*9:40 A. M, 

*12:50 P. M. 
66 *7:30 A. M, 


EXPRESS MAIL.................... 
JOLIET AC COMMODATION. 
NIGHT EXPRESS.............. 
LIGHTNING EXPRESS bags seas vaseae 

*Sundays be me d. 

tDaily ; ; Saturdays it runs to Bloomington only 

+ Saturdays and Sundays excepted. Monday mornings this train runs from Bloomington to St. Louis, 


This is the ONLY LINE Between CHICAGO & ST. LOUIS RUNNING 


Pullman's Palace Sleeping and Celebrated Dining Cars| 


BAGGAGE CHECKED THROUGH. 
Through Tickets can be had at the Company’s office, No. 55 Dearborn street, Chicago, or at the 
Depot, corner of West Madison and Canal streets, and at all principal Ticket Offices in the United States 
and Canada. Rates of Fare and Freights as low as by any other Route. 


A. NEWMAN, Gen. Pass. — J. C. McMULLIN, Gen. oe. 














PASSENGERS FOR 


KANSAS AND THE W 


ARE REMINDED THAT 


EST, 


THE NORTH MISSOURI R. R. 
1] MILES SHORTER than any other Route! 


St. Louis and Kansas City 


15 Miles Shorter between ST, LOUIS. and LEAVEKWORTH 


— AND —- 


£>5© MILES SHORTER TO ST. JOSEPH! 


THAN ANY OTHER LINE OUT OF ST. LOUIS. 





sae’ Three Through Express Trains Daily ! “Ga 
Pullman's Celebrated Palace Sleeping Cars on all Night Trains ! 


e& FOR TICKETS, 1 apply at all Railroad Ticket Offices, and see that you get your Tickets 


via St. Louis and North Missouri Railroad 
JAMES CHARLTON, W.R. ARTHUR, 
General Superintendent, St. Louis. 





Gen. Pass. and Ticket Agent, St. Louis. 





Pacific Railroad of Missouri. 


THE MOST DIRECT AND RELIABLE ROUTE FROM ST. LOUIS THROUGH TO 


KANSAS CITY, LEAVENWORTH & ATCHISON, 


sa WITHOUT CHANGE OF CARS! “a 


Close Connections at KANSAS CITY with Missouri Valley, Missouri River, Ft. Scott & 
Gulf, and Kansas Pacific R’ys, for Weston, St. Joseph, Junction City, Fort Scott, 
Lawrence, Topeka, Sheridan, Denver, Fort Union, Santa Fe, and 


ALI. POINTS WEST! 


ge At SEDALIA, WARRENSBURG and PLEASANT HILL, with Stage Lines for Warsaw, 
Quincy, Bolivar, Springfield. Clinton, Osceola, Lamar. Carthage, Granby, Neosho, Baxter Springs, Fort 
Gibson, Fort Smith, Van Buren, Fayetteville, Bentonville. 


PALACE SLEEPING CARS on all NIGHT TRAINS. 
Baggage Checked Through Free! 








THROUGH TICKETS for sale at all the Principal Railroad Offices in the United States and Cana- 
das. Be Sure and Get your Tickets over the PACIFIC R. BR. OF MISSOUR!S. 


W.B. HALE, THOS. McKISSOCK. 


Gen. Pass. and Ticket Agt, G eperal Superintendent 
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G1 Miles the Shortest Line 


— FROM — 


CHICAGO TO NEW YORK. 


Pitts., Ft. Wayne & Chicago 


— AMD — 


PENNSYLVANIA CENTRAL 


IS THE ONLY ROUTE 


Running its Entire Trains THROUGH to Philadelphia and New York, and 
the only Route running Three Daily Lines of Pullman Day and 
Sleeping Palaces, from Chicago to 


PITTSBURGH, HARRISBURG, 


PHILADELPHIA & NEW YORK, 


a WITHOUT CHANGE! 


WITH BUT ONE CHANGE TO 


BALTIMORE, PROVIDENCE, NEW HAVEN, HARTFORD, 
SPRINCFIELD, WORCESTER & BOSTON! 


AND THE MOST DIRECT ROUTE TO WASHINGTON. 








a Teal ns Leave WEST SIDE UNION DEPOT; corner West Madison and Canal Streets, as follows: 




















| Mail, —_ (Fast Express. Pacific Exp. | Night E Exp. 

isi EM 55, <5.dnnosubs veaebe wees | 5.80A.M.| 9.00A.M.| 5.15P.M.) 9.00P. M. 
Arrive—PLYMOUTH 9.50 .03P.M.| 8.45 * | 12.35 A. M. 
“6 FORT WAYNE r 05 “| 11.15 “| 8.10 
LIMA.. 3.4 06 1.23A.M.) 5.40 “* 
Sn), cache ena : 0g * 2.45 * | 7.07 
CRESTLINE f 20 * 4.20 * 8.55“ 

Leave — CRESTLINE ; 50 4.30 * 9.35 * 
Arrive—MANSFIELD 6.40 17 5.00 * | 10.05 * 
ORRVILLE...... ’ 9.05 * 6.54 “ | 11.55 * 
ALLIANCE.. : 0.40 8.30 “ | 1.30P. M. 
PITTSBURGH.. 3.45 P 1.55A.M.| 12.10P.M.) 4.40 “ 
CML OS J. .ciou icbe dbaoceuasana d 544 448 “ | 10.00 * 
UE SRG PR PELLET LG, | 12. 6.55 5.55 “* | 240A. M. 

SER MRIETIOEE 6 one vssancabusmenenes | 5.30 * | 1195 * | 1045 * | 260 * 
PHILADERETEEA..........0c0so0-cevecesssns 6.50 3.15 3.00 “ | 6.50 “* 

NEW YORK, VIA PHILADELPHIA ee 6.30 * 6.41 “ | 10.30 *“ 

NEW YORK, VIA ALLENTOWN...... 0.2 FB ee Ore 10.30 “* 
SACRE... cscac cca Cotes cas aasciel (15 P. 8.05 “ | 2.30A,M.| 9.15 P, M 
WASHINGTON. ....5:5.0<00d0.s00000050 | 1.00 * 5.15 * 545 “ | 100 * 

NS Se EGR TE EE SET | 9.00 * 5.50A.M.| 6.00 “* | 9.00 “* 








Boston and New England Passengers will find this Route especially Desirable, 
as it gives them an opportunity of Seeing the FINEST VIEWS 
AMONG THE ALLEGHANY MOUNTAINS, 


Besides Visiting PITTSBURGH, PHILADELPHIA and NEW YORK, without extra cost! 


(ee All New England Passengers holding Through Tickets will be Transferred, with their Bag- 
rage, to Rail and Boat Connections in NEW YORK, Without Charge! 


THROUGH TICKETS for sale at the Company's Offices, at 65 Clark St.; 52 Clark St.; 
cor. Randolph and LaSalle Sts.; and at Depot, Chicago. Also at Principal Ticket Offices in the West. 


§ Made at LIMA for all Points on the Ddyton & Michigan and the Cincinnati, 
His a ttOSE SRNNECTION ways, and at CRESTLINE for Cleveland and Columbus. 


Express Trains are Equipped with WESTINGHOUSE AIR BRAKES, 


The Most Perfect Protection Against Accidents in the World! 


F.R. MYERS, Ww. C. CLELAND, 


Gen. Pass. & Tkt Agt. P. F.W. & C. R’y Chicago. | Gen. Western Pass. Agt. P. F. W. & C. R’y,Chicago. 


T. L. KIMBALL, Gen. Western Pass. Agt. Penn. Cen. R. R. Chicago. 


Broad Gauge! Double Track 
ERIE RAILWAY. 


B=zPREsSs TRAINS DAILY! 
From Cleveland, Dunkirk and Buffalo, 625 Miles, to New York, WITHOUT CHANGE of Coaches! 


(2 The Trains of this Railway are run in DIRECT CONNECTION WITH ALL WESTERN AND 
SOUTHERN LINES, for 


Elmira, Williamsport, Oswego, Great Bend, Scranton, Newburgh, 


NEW YORK, ALBANY, BOSTON, PROVIDENCE, 


AND PRINCIPAL NEW ENGLAND CITIES. 


New and Improved DRAWING ROOM COACHES are attached to the DAY EXPRESS 
Running THROUGH TO NEW YORK. 


2 SLEEPING COACHES, Combining all Modern Improvements, 


with perfect Ventilation and the peculiar arrangements for the comfort of Passengers incident to the 
BROAD GAUGE, accompany all night to New York. 


CONNECTIONS RTAIN 


one to two hours for Western 











as Trains on this Railway will, when necessary, wait from 


All Trains of Saturday run directly Through to New York. 


@” Ask for Tickets via Erie Railway, which can be procured at 66 Clark Street, 
Chicago, and at all Principal Ticket offices inthe West and Southwest. 
WM. R. BARR, 


L. D. RUCKER, A. J. DAY, 


Pan-Handle 


—anNwD-— 


Penna Gentral Route East! 


sa@> SHORTEST AND QUICKEST ROUTE, via COLUMBUS, TO “Gu 


PITTSBURGH, BALTIMORE, PHILADELPHIA & NEW YORK 


On and after Sunday, NOVEMBER 2Uth, 1870, Trains for the East will run as follows: 
[DEPOT CORNER OANAL AND KINZIE 8T8., WEST SIDE.] 


7:40 A. M, PAX, ESsPRESS. 


(SUNDAYS EXCEPTED.] Via Richmond. Arriving at 
CoOLUMBUS.. 


. 3:00 A. J HARRISBURG..10:35 P. M.| New a. 6:40 A. M. [Reseeapenen. 5:45 A. M 
PIrrsBURGH. .12: 15 | PaILADELPata 3:10 A. M.| Bartrworg.... 2:30 A. M.|Bosron. ---5:05 P. M 


7-10 P. M. NIGHT EXPRESS. 


[SUNDAYS EXCEPTED.} Arriving at: 


-11:15 A. M. | HaRRIsBURe.. 5:20 A. M.| New Yorg...11:40 A. M.| Wasnrneron. x ae 
7:25 P. M.| Parrape rara,9.50 A, M.| Bartimorg... 9:30 A. M.| Boston....... 


Palace Day and Sleeping Gite 


Run Through to COLUMBUS, and from Columbus to NEW YORK, Wrruovut Cuanez! 


UMLY OME CHANGE TO MEW YORK, PHILADELPHIA, OR BALTIMORE | 
CINCINNATI & LOUISVILLE AIR LINE SOUTH. 


35 Miles the Shortest Route to Cincinnati, 
18 Miles the Shortest Route to Indianapolis and Louisville. 


<-> Hours the Quickest Route to Cincinnati ! 


THE SHORTEST AND BEST ROUTE TO 
Chillicothe, Hamilton, Wheeling, Parkersburg, Evansville, 
Zanesville, Marietta, Lexington, Terre Haute, Nashville, 
ALL POINTS IN CENTRAL & SOUTHERN OHIO, & INDIANA, KENTUCKY & VIRGINIA, 
— QUICK, DIRECT AND ONLY ALL RAIL ROUTE TO — 


New Orleans, Memphis, Mobile, Vicksburg, Charleston, Savannah, 
AND ALL POINTS SOUTH. 
Cincinnati, Indianapolis and Louisville Trains run as follows: 
THROUGH WITHOUT CHANGE OF CARS! 


740 A. NA. 8.05 


(Sundays excepted) Arriving at (Saturdays cusepted., ) Arriving at 








COLUMBUS.. 
PrrrsBuRGH. . 








Columbus, 
Dayton, 





LuGANSPORT SSOR Bis PROAINSass otsccccdccces cctcoccces 1:15 A. M. 
KOKOMO......... SUE o> Ls evenecccceces 0000000006020000 2:31 A. M. 
CENCEMMATE 000 cccsccccccnscccccccccecss OD ©. Bie | CGM AMnn 00800 cccncccccecctcct ecses 9:35 ALM, 
EC RTRENOED S00 6800005 0000. Essiccses SD ate | MRMIIRIINIID 000 00000000 1d0cnseccoeses 5:40 A. M. 
I havdoanectcdensacecsesenseed SEIOD &. Mle | EGO besccccccsccdcavcccccstecve 3:50 P. M 


Lansing Accommodation: Leaves 3:40 P.M. Arrives 10:55 A.M. 


PULLMAN’S PALACE SLEEPING GARS ! 


Accompany all Night Trains between Chicago and Cincinnati or Indianapolis. 








G@ Ask for Tickets via COLUMBUS for the East, and via ** The AIR LINE ®? fer 
Cincinnati, Indianapolis, Louisville and points South. Tickets for sale and Sleeping Car Berthe 
secured at 95 RANDOLPH STREET, CHIC AGO, and at Principal Ticket Offices in the 


West and Northwest. 
WM. L. O’BRIEN, I. Ss. HODSDON 
Northwestern Pass. Agt. Chicago. 


Gen. Pass. and Ticket Agent, Columbus. 
D. W. CALDWELL Gen. Supt. Columbus: 


The Great Favorite Route for Missouri, Nebraska and Iowa. 


KANSAS CITY, ST. JOSEPH 


—— AND - 


CouUNciIrt BLU FFs 


t* THROUGH LINE! “wa 
bs 4 EXPRESS PASSENGER TRAINS Leave Union Depot Daily, on the arrival of Eastern 


Southern and Western Trains, crossing the Missouri River on thé ‘New Iron Bridge at Kansas 
City, passing the cities of 


LEAVENWORTH, ATCHISON, SAINT JOSEPH, 


— AND —— 


NE BRASERA CITy. 














Connectn 


at COUNCIL BLUFFS with Lowa Lines for all prominent 
DIRECT 


oints in lowa, and making 
ECTION at OMLAHA with the Great Union Pacific 


ailroad, for 


CHEYENNE, DENVER, SALT LAKE, SACRAMENTO, SAN FRANCISCO 


Anda the Pacific Coast. 


Pullman’s Palace Sleeping Cars! 


ON ALL NIGHT TRAINS. 





@” Ask for Tickets via the People’s Favorite Route, Kansas City, St. Joseph & Coun- 
cil Bluff’ Raltllroad Line. 


A. C. DAWE 





Gen’l Superintendent, New Yerk. | Western Passenger Agent, Chicago. | Gen"! Passenger Agent, New York- 





A. L. HOPKINS 
Superintendent ST. JOSEP 


_ 


Gen. 


Gen. Passenger Agent, 































ae. oe 


eee ee ee 
-2e 








so = os a 


=—se 


a 








334 THE RAILROAD GAZETTE. 


[Drc. 81, 1870. 








LAKE SHORE 


-—— ADD — 


MICHIGAN SOUTHERN 8.W. 


THE GREAT THROUGH LINE BETWEEN 


CHICAGO, BUFFALO & NEW YORK, 


WITHOUT CHANGE! 


AND THE ONLY RAILWAY 


RUNNING PALACE COACHES THROUGH! 


— BETWEEN — 


CHICAGO & NEW YORK, via BUFFALO 


tf WITHOUT TRANSFER OF PASSENGERS ! -2 


All Trains Stop at Twenty-Second Street to Take and Leave Passengers. 
Baggage Checked at that Station for all Points East. 








EXPRESS TRAINS DAILY, [Sundays Excepted,| Leave 


Curca@o from the New Depot, on Van Buren St., at the head of L a Salle Street, as follow 


YIOAM, MAIL TRAIN. 


VIA OLD ROAD AND AIR LINE. SUNDAYS EXCEPTED. 
Leaves 22d Street 7:45 A. M. Stops at ali Stations. Arrives—Cleveland, 9:35 P. M. 








9:00 A, M. SPECIAL NEW YORK EXPRESS, 


VIA AIR LINE. SUNDAYS EXCEPTED. 


Leaves—Twenty-Second Street, 9:15 A. MI. Arrives—Elkhart, 12:45 P. M.; Cleveland 9:45 P. 
M.; Buffalo, 4:10 A. M.; New York, 7:00 P.M. ; (Chicago Time) Boston, 11:45 P. M. 


This Train has PALACE SLEEPING COACH Attached, Running 


THROUGH TO ROCHESTER, WITHOUT CHANGE! 


IN DIRECT CONNECTION WITH 
Wagner's Celebrated Drawing-Room Coaches on N.Y. Central R. R. 
Only Thirty-Three Hours, Chicago to New York! 








55 P. Wf, ATLANTIC EXPRESS (Daily), 


VIA OLD ROAD. 


Leaves—Twenty-Second Street 5:30 P. MI. Arrives—Laporte, 8:10 P. M. (Stops 20 minutes 
or Supper): arrives at Toledo, 2:50 A. M.; Cleveland, 7:25 A. M. (20 minutes for Breakfast); acrives at 
Buffalo, 1:50 P. M.; Rochester, 5:10 P. M. (20 minutes for Supper); connects with Sleeping Coach 
running Through from Rochester to Boston Without Change, making but One 
Change between Chicago and Boston. 


NEW AND ELEGANT SLEEPING COACH Attached to this Train, Running 


THROUGH from CHICAGO TO NEW YORK WITHOUT CHANGE! Arrives 
at NEW YORK, 7:15 A. M. 








9:00P i. INSIGHT Ex PRESS 


VIA AIR LINE, (DAILY EXCEPT SAT. & SUN.) 


Leaves—Twenty-Second Street, 9:15 P. MI. Arrives—Toledo, 6:15 A. M. (20 minutes for 
Breakfast); arrives at Cleveland, 10:50 A. M.; Buffalo, 5:50 P.M.; New York, 12:00 M.; Boston, 
8:50 P. M. 





KALAMAZOO DIVISION. 


Leave Chicago 9:00 A. M. Arrive at Kalamazoo 4:10 P. M.; 
Grand Rapids, 7:10 P. M. 


Leave Chicago 9:00 P. M. Arrive at Kalamazoo 7:25 A. 
M.; Grand Rapids, 10:15 A. M. 





{a§” There being no heavy grades to overcome, or mountains to cross, the road bed 
and track being the smoothest and most perfect of any railway in the United States, this Company run 
their trains at a high rate of speed with perfect safety. 


(@” Travelers who wish to SAVE TIME and make SURE CONNECTIONS, 
purchase Tickets via 


LAKE SHORE & MICHIGAN SOUTHERN P’Y. 


THE ONLY LINE RUNNING THROUGH BETWEEN CHICAGO AND 
BUFFALO, WITHOUT TRANSFER, and in Direct Connection with NEW YORK 
CENTRAL RAILROAD and ERIE RAILWAY. 


General Ticket Office for Chicago, No. 56 Clark Street. 


ILINOLS CENTRAL RAILROAD, 


PASSENGER TRAINS LEAVE CHICAGO FROM THE GREAT CENTRAL DEPOT, FOOT OF LAKE ST. 


ST. LOUIS AND CHICAGO 


TELROUGH LIN Fe. 
No Change of Cars from Chicago to St. Louis. 


9:90 A, M. DAY HX PRESS Sundays Ex, 


Arriving in ST. LOUIS at 10:30 P. M. 








8:15 P, M. HAST LIN HE. Saturdays Excepted, 


Arriving at ST. LOUIS at 8:00%. M. 


AT ST. LOUIS, Direct Connections are Made FOR 


Jefferson City, Sedalia, Pleasant Hill, Macon, Kansas City, 


LEAVENWORTH, ST. JOSEPH & ATCHISON, 


——Connecting at KANSAS CITY for— 
LAWRENCE, TOPEKA, JUNCTION CITY, SALINA, SHERIDAN, 


San Hrancisco! 


CAIRO, MEMPHIS AND NEW ORLEANS LINE. 


No Change of Cars from Chicago to Cairo. 
9:90 A, M CAIRO MAIL, Sundays Excepted. 


§ Arriving at Cairo 2:05 A. M., Memphis 12:45 P. M., Mobile 9:25 A. M. 
Vicksburg 9:25 A. M.. New Orleans 11:05 A. M. 


S15PM CAIRO EXPRESS, Except Saturdays: 


8 Arriving at Cairo 12:24 P. M., Memphis 4:15 A.M., Little Rock 7:00 
P. M., Vicksburg 8:10 P. M.. New Orleans 1:30 A. M. 


4:50 P.M. CHAMPAIGN PASSENGER, 


Arriving at Champaign at 10:45 P. M. 


Denver and 








= THIS IS THE ONLY DIRECT ROUTE TO 


Humboldt, Corinth, Grand Junction, Little Rock, Hot Springs, 
Selma, Canton, Grenada, Columbus, Meridian, Enterprise, 


MEMPHIS, VICKSBURG, NEW ORLEANS & MOBILE. 


At NEW ORLEANS, connections are made for 


GALVESTON, INDIANOLA, 


And all Parts of Texas. 





@ NOTICHE.—This Route is from 100 to 150 MILES SHORTER, and from 
12 to 24 HOURS QUICKER than any other. 





THIS IS ALSO THE ONLY DIRECT ROUTE TO 


DECATUR, TERRE HAUTE, VINCENNES & EVANSVILLE. 








Peoria and Keokuk Line. 
9:90 AM KEOKUK PASSENGER, Sun. Excepted. 


§ Arriving at Chenoa 3:20 P.M., El Paso 4:08 P. ”. Peoria 5:42 P.M., 
Canton 7:15 P. M., Bushnell 8:57 P. M., Keokuk 11:15 P. M., Warsaw 11:40 A. M. 


Elegant Drawing Room Sleeping Cars 


ATTACHED TO ALL NIGHT TRAINS. 


Spacious and Fine Saloon Cars! 


WITH ALL MODERN IMPROVEMENTS, RUN UPON ALL TRAINS. 








BAGGAGE CHECKED THROUGH TO ALL IMPORTANT POINTS. 


G2” For Through Tickets, Sleeping Car Berths, Baggage Checks, and information, apply at the office 
of the Company in the Great Central Depot, foot of Lake St. 


Hyde Park and Gakwoods Train, 


--LEAVE.—. -—ARRIVE.— | — --ARRIVE.— 
HYDE PARK TRAIN,... *6:00A.M. *7.45A.M.| HYDE PARK TRAIN.,.... *3:00 P. M *5:15 P. M 
HYDE PARK TRAIN... *8:00A.M. 9.20 A. M. | HYD TRAIN,....°6:10 P.M. 7:35 P.M 
HYDE PARK TRAIN,.. *12:10P.M. *%1:45P. M. 
* Sundays Excepted. 





CHAS. F. HATCH, F. E. MORSE, 
General Superintendent, OLEVELAND, OnI0 General Western Passenger Agent, Cutcado. 


M. HUGHITT, Gen. Supt. 


W. P. JOHNSON, Gen. Pass. Agent. 
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1870. 


Great Central Route! 


1870. 





SPEED! COMHORT! 


SAHETY ! 





MICHIGAN CENTRAL and GREAT WESTERN RAILWAYS ! 


The Great Central Route, via Niagara Falls, to 


NEW YORK AND 


NEW ENGLAND. 


Pullman’s Magnificent Palace Drawing-Room Cars, 


—— Fe 


CHICAGO TO NEW YORK CITY, WITHOUT CHANGE. 





<j. PASSENGER TRAINS LHAVE CHICAGO, DATIISY EXCEPT SUNDAY. 


(DEPOT, FOOT OF LAKE STREET.) 


5:40 A. M. MAIL TRAIN. 


as Follows: 


Stops at all Stations. 


Arrives DETROIT at 6:30 P, 


(SUNDAYS EXCEPTED.) 


9:00 A. M. SPECIAL NEW YORK & BOSTON EXP. 
_——_ at a City 11:10 A.M; Niles 12:40, [Dinner], Kalamazoo 2:15 P. M.; Battle Creek 3:00, Marshall 3:24. Jackson 4:30, Detroit 6:55; 


(SUNDAYS EXCEPTED.) don 12:05, M. Hamilton 2:35 A. 
BOSTON, li: 45 P. M. (ee This train nme at ROCHESTER (7:15 A. M.) with 


‘M.; Toronto 10:00, Suspension Bridge 4:40, Rochester 7:15 A. M.; 


Albany, 2:25 P. M.; NEW YORK, 7:00, 


wWaedgner’s Magsnincent Palace Dravving-Room Cars! 
tae RUNNING THROUGH TO NEW YORK, WITHOUT CHANGE!  4eag 


5:15 P. M.A 


(DAILY.) ast]; Hamilton 1 11-40, Saspension Bridge 
A MAGNIFICENT DRAWING-ROOM SLEEPING GAR is attached to this -" daily, 


2 2:35 P. 


ATLANTIC HXPRESS. 


an City, 7:22 P. M.; Niles 8:5) P. M. 


Kalamazoo, 10:30 P. 


[Supper]; M.; Jackson, 1:05 A. M.; Detroit ss. London, 8:35, [Break- 
M.; Rochester 5:10 P. M ; Albany, 1:50 A. M.; NEW YORK, 97:15 A. M.3 BOSTON, 11:00 A. M. 
"ROM CHICAGO TO NEW YORK CITY. The celebrated 


%@ Hotel Drawing-Room Car is also attached to this Train from Chicago to Rochester! “@a 


ea These, together with ELEGANT DAY CARS TO SUSPENSION BRIDGE, make this Train the favorite Train for all points East. 


SPECIAL NOTICE.—Boston and New England Passengers will please notice that this Train now makes direct connec- 
tion through. A SLEEPING CAR is attached at Rochester at 5.20P. M., running through to Springfield, Mass., thus avoiding 
transfer at Albany. Breakfast at Springfield. This Train reaches Springfield early enough second morning to Connect with all 


Trains up and down the Connecticut. 


9:00 P. M. NIGHT. EXPRESS. 
 preives ot Sissies Oe. 11:10 P. M.; Niles, 12:28 A. M.; Kalamazoo, 2:10; Marshall, 3:25; Jackson, 4:45; Grand Trunk Junction, 7:30; Detroit, 7:45; Lon- 


(SAT. & SUN. EXCEPTED). dea, 14 
Albany, 6:30 A. M.; NEW YORK, 12:00 M.3 BOSTON. 3:50 P, MI. 


P. M.; Hamilton, 4:35; Toronto, 9:35 ; Niagara Falls, 6:25 ; Buifalo, ™:15 P. M.; Rochester, 9:05; Syracuse, 12:25 A. M.; 


Rome, 1:55; Utica, 2:25 ; 


PULLMAN’S PALACE SLEEPING CARS ARE ATTACHED TO THIS TRAIN FROM CHICACO TO DETROIT, 


And from Suspension Bridge to New York. 


WE INVITE THE ATTENTION OF THE TRAVELER to the SPLENDID EQUIPMENTS of this FIRST-CLASS LINE TO THE EAST ! 


(t@ FOR THROUGH TICKETS, and any and all information, yy | 
Great Central Depot; also at No. 60 Clark street, under Sherman House; at 
53 Clark street, and at office under Briggs House. 


H. E. SARGENT, Gen, Supt. M. C, R, B. 


CHICAGO, INDIANAPOLIS & LOUISVILLE 


THROUGH LINE! 


——V TAH 


MICHIGAN CENTRAL RAILROAD. 


THE ONLY ROUTE TO 


TO LOUISVILLE, WITHOUT CHANGE OF CARS. 


TWO EXPRESS TRAINS Leave Chicago Depot, Foot of Lake as Follows: 
MORNING EXPRESS 


9:00 A. M 
Canwene at p Seenpee, 2:25 P. M.; Indianapolis, 6:00 P. M ; Louisville, 


(Excerpt SunpDAyY.) 





EXPRESS 


LaFayette, yy. P. M. 
Nashville, 4.00 P. M. 


4; 3) 30) r . M 2 AF Te ener pee 


(Except SaTuRrDarY.) Indianapolis, 2:15 A. M.; Louisville, 7: 


A GOOD SLEEPING CAR is Attached to this Train Every Night, 


And goes from Chicago to Louisville WITHOUT CHANGE! 





t= SPECIAL NOTICE,—This Train stops at Michigan City for Sup- 

per, and waits at that point for Michigan Central Atlantic Express East, leaving Chicago at 4:45 
assengers going South, and wishing as much time in ry as possible, can take the 4:45 m. Michi. 
gan Central Atlantic Express, and connect without fail at Michigan City, with above Throug “Louisville 


Express. 


pestis ll on H! E GREAT BRIDGE ACROSS THE OHIO 4t Louisville being completed, 


the omn' 


FOR THROUGH TICEETS, via this line, apply at offices of connecting lines and at all 
Ticket offices in Chicag 


HENRY C. WENTWORTH, Gen. Pass. Agent. 





Car accommodations, &c., 
rand Trunk Railway Office, 


W. Kk, MUIR, Gen, Supt. Gt. Western B. W. 





2 ppl Of at General Office in Tremont House Block, at office in 
lark street, or at New York Central Railroad Office, No. 


HENRY 0, WENTWORTH, ) Gen, Pass. Act. 


Michigan Central R. R. 


LOCAL CONNECTIONS: 


Chicago & Michigan Lake Shore Railroad. 


Open from New Buffalo to St. Joseph, Mich. 
5:00 A.M. anp 4:30 P. M. Trains from Chicago Connect at New Buffalo. 


Kalamazoo, Allegan & Grand Rapids R. R. 


Open to Grand Rapids. 
Trains from Chicago Connect at Kalamazoo 


Peninsular Railroad of Michigan. 


Open to Charlotte. 
5:00 A. M. anp 9:00 P. M. Trains from Chicago Connect at Battle Creek. 








11:30 A. M. anp 9:00 P. M. 





Jackson, Lansing & Saginaw Railroad. 
Opeh to Bay City, Mich. Passing through Lansing and Saginaw. 


5:00 A.M. anp 9:00 P. M. Trains from Chicago Connect at Jackson. 


GRAND TRUNK RAILWAY. 


All Michigan Central Trains Connect at Grand Trunk Junction 
— nr 
SARNIA, TORONTO, MONTREAL, 


PORTLAND, BOSTON, BUFFALO, OGDENSBURG 


AND ALL POINTS EAST. 


H, E. SARGENT, General Superintendent. 
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JACOB R. SHIPHERD & C0, 


155 and 157 LaSalle Street, 


CHICAGO. 


RAILWAY BANKERS 


NEGOTIATE 
MORTGAGE BONDS, 
And Local Bonds issued in Ald; 


Make Advances; Complete Unfinished 
Roads, etc., etc. 


BLISS, TILLOTSON & CO., 


Manufacturers and Dealers in 


TELEGRAPH MACHINERY, 


— AND — 


SUuUPPLIEns 


Ot Every Description. 


247 South Water Street, 


CHICAGO, ILL. 
L, @ TILLOTSON & 00., N. ¥. | @. H. BLI88. CHICAGO. 








Established 1852. 


CLEVELAND FILE WORKS 
CLEVELAND, OH10. 
All descriptions of Files Manufactured and Re- 


cut. Also, dealers in Best English Cast Tool 
Steel. Orders solicited and satisfaction guaran- 
teed. JOHN PARKIN, Prop’r. 





GIRARD 


TUBE WORKS & IRON COMPANY. 


PHILADELPHIA, PA. 


Manufacture Plain and Galvanized WROUGHT 
ERON PIPE and Sundries for Gas and 
Steam Fitters, Plumbers, Machinists, 
Railng Makers, Oil Refiners, &c. 

Worxs—Twenty-Third and Filbert Streets. 
Orrick AND WAREHOUSE—NO. 42 N. Fifth St. 


“NEWS DEALERS 


Should Address Orders for 


THE RAILROAD GALEITE, 


em GB ew 


The Western News Company, 


CHICAGO. 





IMPORTANT DISCOVERY! 


“A COPYING PRINTERS’ INK,” 


(McItvarne’s Patent. ] 
Peculiarly adapted for 
Manifests, Bills of Lading, Bank Circulars, 


Reports and Statements of Accounts 
Current, Letter Heads, &c. 


Yielding as PERFECT AN IMPRESSION as that of the 
BEST COPYING INK for writing purposes—the use 
of the two in connection filling a want never here- 
tofore supplied. 


HELFENSTEIN & LEWIS, 


Railroad and Commercial Printing Rooms, 
Corner of Fifth and Chestnut Streets, 
PHILADELPHIA. 


G@™ Specimen impressions furnished on ap- 
plication. 





BENOIT & WOOD, 
Manufacturers and Importers of 


Artists’ Materials! 


Drawing Paper, Mathematical Instruments, 


Architects’ and Engineers’ Supplies, Patented 
T Squares, Triangies and Straight Edges. 





148 FULTON STREET, NEW YORK. 


HARRISBURC 


CAR MANUPACTURING 60., 


Harrisburg, Pennsylvania, 
MANUFACTURE 
Passenger, Mail, 
Baggage, Box 
Gondola, Coal, 


AND ALL OTHER KINDS OF 


RAILROAD CARS! 


Railroad Car Wheels & Castings, 
Bridge & Rolling Mill Castings, 
Bridge Rods, Bolts, 


—AND— 


RAILROAD FORGINGS! 


W. T. Hitprop, Superintendent. 
Wruiam CoLper, President. 














HARRISBURC 


Foundry and Machine Works ! 


(Branch of Harrisburg Car Mfg Co.,) 
Harrisburg, - 


MANUFACTURERS OF 


MACHINISTS’ TOOLS! 


— SUCH AS — 


LATHES, PLANERS, 


- Pennsylvania. 


Shaping and Slotting Machines, 
Bolt Cutting & Nut Tap- 
Ping Machines, &c. | 





W. T. Hitproup, Treasurer. 


PHEENIXVILLE BRIDGE WORKS. 


Clarke, Reeves & Co., 


Successors to Kellogg, Clarke & Co., 


Rugineers & Iron Bridge Builders, 


OF PHCENIXVILLE, PA., 


Will henceforth have their Principal Business Of- 
fice at 410 Walnut St., Philadelphia, to 
which all correspondence should be addressed, 
Circulars, plans and prices sent on application. 


IRON BRIDGES, PIVOT BRIDGES 


— Dp 


Turn Tables. 
F.C. LOWTHORP, 
Civil Engineer, Patentee & Builder, 


78 E. STATE STREET, 
TRENTON, N. J. 


F. E. Canda, 
BRIDGE BUILDER 


—AND— 


GENERAL CONTRACTOR. 
No. 2 8. Clark St., 
CHICAGO,- - ILLINOIS. 


AKRON CEMENT. 
Union Akron Cement Company, 


SOLE MANUFACTURERS. 
OFFICE AND WAREHOUSE: 
88 MARKET ST., CHICAGO, 
20 Central Wharf, Buffalo. 


Orders of Contractors, Railroads, and Bridge 
Builders, promptly filled. 



































NOTICES OF THE PRESS, 


** Of great interest to railroad men.”—[Delaware 
(O.) Gazette. 

** Valuable because of its reliability.”—[Holmes- 
burg (Pa.) Gazette. 

‘**A valuable encyclopedia of railway topics.” 
—{The Stockholder. 

**The best journal of the class published.”— 
[Philadelphia Herald, 


** An excellent journal for railroad men.”—[Man- 
kato (Minn.) Record. 


“The best paper of the kind now extant.”— 
[Oficial Railway News. 


“Promising much for the future.”—[Detroit 
Commercial Advertiser. 


** A model of what a railroad newspaper should 
be.” {Chicago Tribune. 


“The best journal of its class in the Thuited 
States.”—[LaCrosse Leader. 


‘* We regard it as the best railroad paper out.”— 
[Peoria National Democrat. 


‘* Every railroad man reads the GazeTrs.”-— 
Bloomington (Ill.) Leader. 


‘‘A complete repository of railroad news.”— 
{Harrisburg (Pa.) Patriot. 


‘** Equal in appearance to any technical journal 
of America.”—{ Atchison Patriot. 


“The best medium for railroad information pub- 


lished.”"—[ Kankakee (Ill.) Times. 


** Replete with matters connected with railroad- 
ing.” [Holmesburg (Pa.) Gazette. 


‘* Well worthy the patronage of all intelligent 
railroad men.”"—{Kalamazoo Gazette. 


‘* A well-edited paper, showing industry and in- 
telligence.”—[American Railway Times. 


“The best informed railway newspaper publish- 
ed in the West.”—{Aurora (Ill.) Beacon, 


ste Unquestionably the best railroad journal in the 
United States.—[Waukegan (Ill,) Patriot. 


“Standing in the front ranks of railroad jour- 
nals.”—{Snow’s Pathfinder Railway Guide. 


‘‘Makes a very handsome appearance and is full 
of valuable matter.”—[{Chicago Evening Post. 


‘‘An impartial and independent journal, valuable 
. every railroad man.”—[Parkersburg (W. Va.) 

himes. 

“Of great interest to railroad men, and almost 
equally so to those who use railroads.”"—[Marshall 
(Mich) Statesman. 

**Tt must prove a very valuable paper to stock- 
holders and those who are interested in railroads.” 
—[{New York Globe. 


‘Every man who is at all interested in railroads 
would do well to take the Gazerre "—{Jack: 





ness of Transportation, 


NEW ORGANIZATIONS. 
PROGRESS OF NEW ROADS. 


RAILROAD LAW. 


The Cream of the American and 


$4.00 
85.00 


Single copy, per annum, 
Ten copies, per annum, 


ADVANCE PAYMENT is require. 


Sin@.e Copres, ten cents each. 


Addrese— 


ELECTIONS AND APPOINTMENTS. 


THE RAILROAD GAZETTE. 


A Weekly Journal of Transportation, Engineering and Railroad News. 


Devoted to the Discussion of Subjects Connected with the Busi- 


and the Dissemination 


of Railroad News. 


<————— 


Illustrated Descriptions of Engineering Works and Railroad Machinery and Rolling Stock, 


Contributions from Practical Railroad Men, on the Business of Railroading. 


A Complete Record of Railroad News. 


ENGINEERING AND MECHANICS. 
TRAFFIC AND EARNINGS. 
LAKE AND RIVER NAVIGATION. 
RAILROAD MANUFACTURES. 


European Technical Periodicals. 


An Impartial and Indepeneat J surnal Valuable to Every Railroad Man. 


TERMS OF SUBSCRIPTION : 


Forty copies, per annum, and one to the per- 
son who gets up the club $120.00 


CaNADA SUBSCRIBERS, twenty-five cents additional. 


ADVERTISING RaTEs will be made known on application. 
A. N. KELLOGG, Publisher, 


101 Washington St., Chicago 








ville (Ill.) Independent. 


** All who desire to keep themselves posted on 
the subjects connected with railroads will take it.” 
—[Milwaukee Wisconsin. 


‘*One of the best conducted and most interest- 
ing railway journals published in this country.” 
—[New Haven Railway Courant. 


** It will compare favorably with any similar pub 
lication, not only in New York or Boston, but in 
London or on the Continent.”—[Waukegan (Ill. 





‘Has always been one of the best papers of the 
country for railroad ees. ~-taee York 
Commercial and Financial Chronicle. 


‘* Has always been one of the most valuable pub- 
lications in the West * * * s bound 
to continue its sway as the leading railroad journal 
of the country.—[Sedalia (Mo.) Bazoo. 


‘**In its financial and commercial views in con- 
nection with the railroad interests of the country, 
may be regarded as one of the first papers of the 





Gazette. 


United States.”—[Pensacola Observer. 


**As it devotes much attention to Southern rail- 
road and industrial interests, it is always interest- 
ing to Southern readers.”—[Galveston News. 


‘For railroad men and others wishing to keep 
themselves thoroughly posted on railroad matters 
bo — of no better paper.”—[Madison State 

ournal. 


**One of our most valuable exchanges. * * * 
Its columns teem with reliable information of 
great benefit to railroad men of every section of 





NOTICES OF THE PRESS. 


“In every —— a worthy representative of 
the energetic and go-ahead city whiee it is pub- 
lished.”—[Cincinnati Railroad Record. 


‘‘A most valuable thing to the engineer and all 
railway men, the — traveler mechanic and 
general reader.”—[{Brooklyn (N. Y.) Argus. 


‘* We know not where its equal can be found. 
ie * One of the most valuable journals in 
the country.”—[Evansville (Wis.) Review. 


“Full of information, scientific and general, 
with regard to railroads all over the country, their 
——— operation, etc.”—[Rochester Uhron- 
icle. 


‘* This excellent weekly keeps its readers better 
posted as to what is going on in the railroad world 
than any other we have seen.”—[Albany (Ga.) 
News. 

““We consider it the most complete mirror of 
our railroad, shipping, monetary and other chief 
interests to be found in the country.”—[Nebraska 
Register. 


** A publication of great value to every one in- 
terested in railroads and railroading, and its scien 
tific articles are of great value to every scholar.” 
—[Oshkosh (Wis.) Northwestern. 


**Emphatically a journal of transportation, and 
contains every conceivable item of news on the 
subject of railroads, steamboats, telegraphs, ex- 
press companies, etc.”—[F lint (Mich. ) Globe. 


‘“* The news is very full, the discussions are con- 
ducted in good temper and with excellent informa- 
tion. To judge from this first number, the con- 
ductors of the Gazetre know what “ railroading” 
is, and what a proper weekly journal should be.” 
—[{New York World. 

‘**A very neat publication in point of copeet 
ance, and, as it always has been, is now a reliable, 
interesting and accurate journal, ably edited in its 
various departments. Our scissors 
have wandered over its columns “‘many a time 
and oft,” and always with gratifying results.”— 
[Buffalo Commercial Advertiser 


‘Has been for thirteen years a live, energetic 
railroad newspaper, and has fought its way up 
among its many competitors for the favor of the 
railroad public, gaining in strength and rising in 
importance year by year, until to-day it stands sec- 
ond to no journal of that important class in the 
United States.”—[Peoria Daily Transcript. 


‘* We have perused each succeeding number with 
great interest—its comprehensive information of 
railway matters, its sensible editorials, its able 
contributions and descriptions of new machines 
for railway use—and pronounce it by far the most 
a and valuable railway journal = 

ished in the United States..—[Pittsburgh Iron 
World and Manufacturer. 

‘* We are glad of the opportunity of adding our 
cordial testimony to the great excellence of this 
periodical, which has certainly taken a first rank 
in the railroad literature of the modern world. 
Its writers have both information and experience; 
its extracts from foreign journals are selections 
of the best, while its news columns leave little to 
be desired by those who wish to be kept au courant 
with the location and construction of new iines 
and changes and improvements in the older or- 

anizations.”—{ United States Railroad and Mining 





the United State ¢"—[{Leavenworth Bulletin. 





egister. 


